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Seventh Report of 

The Bureau of Mines 



SECOND PART 



To the Honorable John M. Gibson, Commissioner of Crown Lands : 

Sir, — I have the honor to present herewith for publication Part II of the Seventh 
Report of the Bureau of Mines, comprising — 

1. Fourth Report on the West Ontario Gold Region. By Dr A. P. Coleman. 

2. Notes on the Petrology of Ontario. By Dr. A. P. Coleman. 

3. Clastic Huronian Rocks of Western Ontario. By Dr. A. P. Coleman. 

4. Geology of Base and Meridian Lines in Rainy River District, with Map. By William 
A. Parks, B.A. 

5. Michipicoton Mining Division, with Map. By Prof. Arthur B, Willmott. 

In accordance with your instructions, statistics of the metalliferous mines and works of 
the Province have been collected for the three months ending March 31 of the current year, 
which are given in the following table together with the statistics of the year 1897 : 



Gold: 

Ore treated net tons 

Gold product oz. 

Value of gold $ 

Silver : 

Ore treated net .tons 

Silver product oz. 

Value of silver $ 

Nickel and copper : 

Ore smelted net tons 

Matte product n 

Nickel in matte n 

Copper in matte » 

Value of nickel $ 

Value of copper '. ti 

Iron ore net tons 

Value at mines $ 

Pig iron : 

Ontario ores net tons 

Foreifcnores 

Mill cinder, etc ^ n 

Pig iron product n 

Value of piflr iron $ 

^ Incomplete. 



1898 
Smos. 
18,989 
5,288 
86,176 


1897 

12 mos. 

27,689 

11,412 

190,244 


86 
9,750 
5,287 

• 


none. 


28,008' 

5.236 

652 

1,202 

119,910 

76,369 


96,094 

14,034 

1,999 

2,760 

869,661 

200,067 


6,203i 

9,488 


2,768 
4,689 


4,298 
15,814 

2.167 

12.927 

155,126 


2,770 
84,722 

5,350 

24,011 

288,128 
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Summai'ised by values, the statistics of the first three months of the current year and of 
the twelve months of last year are as follows : 

Gold 186,175 $190,244 

Silver 6,287 

Nickel 119,910 869,661 

Ctopper 76,869 200.067 

Ironore 9,488 4,689 

Pigiron 166,126 288,128 

Totals 451,866 1,012,779 

Comparing the production by percentages, it is found that the value of the gold product 
in the three months of 1898 is 50j^ per cent, of the 12 months product of 1897 ; of nickel, 
33^ per cent. ; of copper, 37§ per cent. ; of iron ore, 202^ per cenc. ; of pig iron, 54 per cent. ; 
and of all metals and ores, 43 per cent. These rates if maintained throughout 1898 should 
result in nearly doubling the values of 1897. 

I have the honor to be, Sir, 

Tour Obedient Servant, 

ARCHIBALD BLUE, 
C^iCE CF THE Bureau of Mines, Director. 

Toronto, 28 May, 1898. 



Fourth Report on the West Ontario 

Gold Region 



By Dr. A. P. Coleman 



Introduction 

IN ACCORDANCE with the instructions 
of Mr. Archibald Blue, Director of the 
Bureau of Mines, the work of examining 
and reporting upon the gold mining region of 
Western Ontario was continued during the 
past summer. Prof. Arthur B. Willmott of 
McMaster University was once more appointed 
assistant, and his services have proved in- 
creasingly valuable. 

As the present writer had been made one 
of the secretaries of the Geological Section of 
the British Association for the Advancement 
of Science, and the meetings were held in 
Toronto on August 18 and following days, it 
was necessary to begin the season's work as 
early as possible in order to finish before the 
middle of August, in time to prepare for the 
meeting. 

Accordingly a start was made from Toronto 
on May 31, accompanying Mr. Blue, who 
had business in the west. After attending 
the mining convention then in session at Rat 
Portage, including visits to various mines of 
the region, work was begun on the ea^t shore 
of the Lake of the Woods. All the mines on 
which any work was being done were exam- 
ined and a careful survey was made of the 
Grande Presqu'ile, which had hitherto been 
unexplored geologically. Here numerous 
lakes and some small areas of Huronian 
were mapped. The Camp Bay and Shoal 
Lake districts were then visited, completing 
the work on the Lake of the Woods. 

On July 2 Wabigoon was reached, and on 
the following days properties in Van florne 
township and on Upper Manitou were ex- 
amined ; aftei which we proceeded by canoe 
up Little Wabigoon river to Long lake and 

1 M— ii. 



then down Turtle river to Bad Vermilion and" 
Shoal lakes. After examining the mines of' 
this region, we ascended the Seine to Sawbill 
lake and finally came out at Savanne on July 
22. 

Returning east Professor Willmott and I 
parted, dividing up a. number of points of 
interest on the way to Sudbury, which was. 
reached on July 28. 

The rest of our time was employed in ex- 
amining gold and other mines in that district. 
Lake Wahnapitae and other smaller lakes to 
the east were traversed, and afterwards the 
anthraxolite deposits and some nickel and 
gold properties to the west of Sudbury were 
visited. On August 8 we returned to Toronto.. 

During the western part of our work Mr. 
J A. Bow, recently appointed Inspector of 
Mines for the west of the Province, accom* 
panied us ; and the party visited every mine 
on which work was being done. 

My acknowledgments are due to the many 
prospectors, miners and managers of mines, 
who rendered us valuable aid during the 
summer, and always received us with great 
hospitality. As on previous occasions, men- 
tion must be made of the admirable maps 
furnished by the Geological Survey of Canada 
and of their reports, both indispensable to 
geologists working in the region. 

In the following report Professor Willmott's 
share in the work will be given in his own 
words and signed ' W.' 

Locations near Rat Portage 

Though we arrived at Rat P. rtage on June 
3, the mining convention with its excursions 
occupied us for the first three days. On 
June 8 the Scramble mine was examined. 
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showing considerable advance since the pre- 
vious year. ^ The most important shaft was 
Scramble down 60 feet with a dip of 80** to 
**^***- the northwest, and a crosscut of 65 

feet had been made at the 60-foot level. As 
mentioned last year, the mine is on a wide 
fahlband with some quartz. The strike is 
K. IS^E., and the width at some points is 36 feet. 
Near the bottom of the shaft more or less 
solid quartz comes in, sometimes five feet 
wide. That the mica schist of the fahlband 
carries free gold was proved by many pan- 
nings, some of them very good. 

Close to the fahlband a bed of quartzit« or 
sandstone four feet wide shows itself, very 
like rock of Couchiching age near Fort Fran- 
ces. The country rock on the hills for half a 
mi'e to the northwest is agglomerate with 
large rounded pale green masses enclosed in 
a darker base, sometimes interrupted by 
rounded ridges of greenstone of the ordinary 
kind. We found that the boundary of Huro- 
nian and Laurentian lies nearly a mile too far 
to the northwest on Lawson*s map, running 
through the property of the El Diver and 
Black Sturgeon mines to the outlet of Island 
lake into Black Sturgeon lake. 

Just south of the ^uronian boundary and 
east of the Scramble mine is the Royal 
Royal Mine, "^i^^, in gray granite. Here there 
. are stringers and masses of quartz 
gray granite, near a schistose band having a 
strike of N. 65°. Two openings have been 
made, one to the depth of 23 feet, showing 
quartz containing some free gold. 

The Caribou mine is on a small mass of 
quartz in Huronian agglomerate. A tiny 
stamp mill, mainly built of wood in imitation 
Caribou ®^ larger mills, was put up here by 
Mine. the man in charge some time ago. 

The stamps consist of a wooden rod shod with 
an iron plate and weighted with a stone. 
There were three stamps with three flat 
granite boulders as mortars in a log trough as 
mortar box. The mill was worked by a hand 
crank, and is s%id to have produced a small 
amount of gold. 

At the Black Sturgeon mine we found a 
nine by 16-ft. shaft sunk about 30 feet through 
Black stur M^-gray boulder clay and a little 
geon Mine, ^^y ijj^o the rock. There was only 

^Bur. Mines Report, 1896, p. 108. 



a small amount of quartz on the dump, and 
part of it had the look of sandstone, like the 
band at the Scramble mine, of which this 
deposit is supposed to be a continuation. 

The Princess mine, north of the £1 Diver, 
is considered to be on the same fahlband. 
PrinceM ^^^ ^^^ ^ green hornblende schist 
^*°«- with some dike-like bands of granite. 

There was npt much pyritous schist on the 
dump, but some rusty, good-looking quartz. 
The shaft, was 24 feet deep, the upper part 
timbered. We were told that the rock the full 
width of the shaft assayed from $6 to 912.60 
per ton, and that the quartz can be traced 
across the valley some hundreds of yards. 
The pyritous schist does not seem as exten- 
sive here as at the Scramble, and as it is less 
micaceous, and a stretch of drift-covered 
country separates the two mines, there may 
be some doubt whether it is really the same 
band of schist. At the time of our visit six 
men were employed, Mr. John Collins being 
foreman. Three houses had been put up, 
cooking and sleeping camps and ofiice, and 
about two acres cleared. The hilltop near 
the shaft gives a splendid view of unburnt 
hilly country with Black Sturgeon lake away 
below. 

The Elsie mine also is regarded as be- 
ing on a part of the same fahlband. Here 
we find green schist charged with 
pyrites, but not so micaceous as at 
the Scramble mine. The strike is 55"* or 60* 
at the shaft. Quartz with tourmaline occurs 
with the schist on the dump. Two other 
small openings show quartz, one part quartz- 
itic or sandstone like. Nine men were em- 
ployed here under Mr. L. Adams as foreman, 
the mine being managed by Mr. Ahn. 

The finding of a band of sandstone or quartz- 

ite more or less thick at all these properties is 

very suggestive of continuity, but 

A probably m ,% i • i 

extenaire the character of the schist chartred 

fahlband: .^, .^ ^ .'^ 

with pyntes seems to vary from 
location to location. If they prove to be all 
on the same fahlband as the Scramble mine, 
with ore of even a low grade, we shall have a 
very interesting and important addition to 
the gold deposits of the region. It is to be 
hoped that the Scramble mine will soon be 
thoroughly tested, since the ore it contains 
may not prove as free milling as the other 
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ores of Western Ontario, and therefore may 
require different treatment. The amount of 
ore in this fahlband is so great as to permit 
of its being worked on a very large and hence 
economical scale. 

Prof. Willmott was instructed to go on 
borseback to determine the boundaries of 
Huronian Huronian and Laurentian south- 
tSn bS^°" ^®»*^ of the Scramble mine, and 
dariea. reports as follows : ' On the road 
to the Scramble we had failed to see the strip 
of gneiss laid down on the map, and had cer- 
tainly found a contact of Huronian and 
Laurentian rocks along a line about one mile 
south of that shown on the map. There 
seemed a probability that the granite area 
south of Cedar lake was an enclosed boss, 
and this I found to be the case. Travelling 
along the railroad track I first reached the 
granite about a quarter of a mile past mile- 
board 137, and left it at the same distance 
beyond board 138. The country on both 
sides of the track is a swampy plaiu, with a 
few protruding hummocks of red granite. 
To the south of the track the map seems to 
be correct. To the north 1 found green 
achists on the east and north of the swamp 
which is marked as Cedar lake. The latter, 
if it exists, is very much smaller than it is 
represented on the map. W. ' 

On Lake of the Woods 

Having engaged Thomas McDonald as guide 
and canoeman and Alfred McCall as cook, we 
set out on June 10 to visit the mines on 
Xiake of the Woods. Mr. Bow accompanied 
us, so that a third canoe was necessary, and 
Mr. Moore came with us as a volunteer. 

. Big Stone Bay Region. • 

Entering Big Stone bay, we stopped first at 
Hay island, where the Hay Island Gold Min- 
Hayiidand ">« Company had eight men at 
Mine. work with John Kenty as manager. 

They were sinking a shaft near the shore to 
strike a vein once reached by a shaft -30 feet 
deep, now flooded by the permanent raising 
of the level of the lake. Bedded veins crop 
out on the hillside inland, rather narrow, but 
■aid to pan gold. The quartz from one vein 
contains many slender prisms of mispickel. 



one of the few instances of arsenical ore in 
the region. Camping at the old Winnipeg 
Consolidated mine, we visited the properties 
within reach. To expedite matters we 
divided our party. Professor Willmott taking 
one set of mines and I another. 

The Medicine Ledge property is at 

the mouth of Blindfold lake, in reddish 

coarse granite. A vein of white 

Medioine ° 

Ledge loca- quartz with some pyrites is said to 
have been traced 1,800 feet with a 
strike of n. 10' w. Where work was being 
done it averaged about six feet wide, but nar- 
rowed to two or three feet at the bottom of 

ft 

the shaft, which was 38 feet deep on an incline 
of about 46°. The hanging wall was \ ^ 
defined, but the foot wall was somewhat 
broken up. William Kirkley, who had con- 
tracted to sink 60 feet on the shaft, had seven 
men at work. 

The Master Jack mine, some distance up 
Blindfold lake, we found shut down and in 
Master Jack ^^^^'^^ o^ * prospector who served 
Mine. ^g guide. The vein of white or 

reddish quartz runs N. 20* b. through granite, 
generally red, sometimes greatly decayed 
along the quartz. The body of quartz as 
seen in the upper part of the shaft is wide, 
and 100 yards to the south the prospector 
showed us that the vein contained two or 
three feet of good looking quartz. The shaft, 
almost full of water, was said to be 110 feet 
deep, with drifts amounting to 100 feet. 
There are three log houses, a shaft house and 
stables. 

Professor Willmott reports as follows on 
the properties of the Dominion Gold Mining 
Dominion ^^^ Reduction Company of London, 
SSiyi^uSa- Eng. : 'From the Winnipeg Con- 
tiona. solidated I followed a fair road for 

a mile and a half to the Gold Hill mine. Mr. 
A. Kingsmill, who was in charge, informed 
me that this and other properties in the 
vicinity are owned by the Dominion Gold 
Mining and Reduction Company of London, 
England. These properties comprise 1,200 
acres, and openings have been made at the 
Gold Hill, Black Jack, Combination, Golden 
Slipper, Bull Dog and other veins. At 
present only five men are employed and these 
are prospecting the property. There was a 
probability of the old shaft at the Gold Hill, 
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now down 125 feet, being sunk deept^r. At 
the Black Jack work was carried on durins; 
the winter. The shaft was deepened to 90 
feet and a drift was lengthened un*^il it is 
now 150 feet. The stamp mill at the Gold 
Hill is at present used only for testing. The 
ore of the Golden Gate, an adjoining prop- 
erty, is also being tested here. The mill is 
on Islet lake, not on Gold lake as shown on 
the geological map. 

^ The Combination vein at the southwest 
angle of Islet lake was being tested when I 
visited the property. The quartz is six to 
12 inches wide, with a very quartzose green 
schist on either side, making a band two and 
a half to four feet thick. It has been stripped 
for 100 feet and is said to have been traced 
for a quarter of a mile. The quartz carried 
no visible gold at the surface, but a few feet 
down it showed considerable. 

'A good road leads west from the Gold Hill 
to the Golden Gate, a distance of half a mile. 

Wen Gate '^^^ property, consisting of 193 

'^•* acres, is owned by Mr. W. A. Lay- 

cock. Fourteen veins have been discovered 
and test pits sunk on several. The main 
shaft was being sunk vigorously. At the 
time of my visit it was 60 feet deep, aud a 
drift had been run for 20 feet. The vein runs 
about 45"* in homblendic schist, which becomes 
chloritic towards the bottom of the shaft. 
Tests made at the Gold Hill stamp mill proved 
satisfactory. Mr. Laycock described one of 
his veins as containing native silver and gold, 
galena, blende, pyrolusite and several copper 
sulphides. Assays of this gives $4 to $5, 
mainly silver. W.* 

There is a striking difference in appearance 
between the relatively large and distinct 
veins with rather glassy quartz in the granite 
(Laurentian) on Big Stone bay and the nar- 
row, irregular bedded veins and quartzitic 
stringers in the adjoining green Huronian 
schists. 

Near Andrew Bay. 

A good road about three miles long leads 
northeast from the end of Andrew bay over 
Jenny Leigh fairly dry ground to the Jenny 
mne. Leigh mine (S140), near the con- 

tact between Laurentian and Huronian. The 
vein appears to be traceable several hundred 



yards, nearly north and south, with a width 
of two or two and a half feet of quartz where- 
uncovered. Two shafts have been sunk upon 
it, both nearly full of water at the time of 
my visit. The northern shaft is in gray 
granite ; the southern appears to be in green- 
stone. The quartz in the first shaft narrows, 
as it goes down, but may widen beneath the 
water. The quartz on the dump looks well. 
The mine is provided with suitable log camps, 
made use of by men working on neighboring 
properties since the Jenny Leigh has shut 
down. 

The Stella and Contact mines were taken 
by Prof. Willmott. * Three-quarters of a mile 
^ . east of the Jenny Leigh is the main 

Stella and 

Oonuct shaft of the Contact mine. The 

M'inMi 

property is owned by the Ontario 
Prospecting, Mining and Developing Com- 
pany of Rat Portage ; capital, 8l«000,000 ;. 
President, A. M. Robertson, Keewatin. 
The company own in this locality S87, IIS 
acres ; S86, 40 acres ; J0114, 40 acres ;. 
J0115, 25 acres; J0116, 160 acres. Mr. 
Neil Campbell, the discoverer of the Contact 
and Stella veins on S87 and S86 respectively^ 
is managing the development. At the time- 
10 men were employed, but the force was to 
be increased. The main shaft is near the 
shore of a lake, on a considerable hill. It 
was sunk 22 feet. The vein is much broken 
and the quartz is rather sparingly distributed 
through the schist. Mr. Campbell says that 
he has traced the vein for one and a half 
miles, always near the Contact, sometimes oti 
it. On the east side of the property drifting^ 
is being done on the face of a cliff. A lens, 
of quartz 12 feet in depth is here exposed, 
but at the bottom of the cut it disappears. 
The thickest part is 12 or 15 inches. W.' 

On the way to Astron bay Bath island was. 
visited, and it was found that the Bath 
Bath Island Inland Mining Company of Toronto- 
Mine. ^^ carrying on work upon it. A 

new shaft was being sunk 25 feet west of th&^ 
old one, and had reached the depth of 48 
feet. Owing to a blast having been fired just 
before my arrival, I was unable to go down 
the shaft. Mr. A. C. Burgess, assayer at the 
camp, stated that the value of the quartz was 
mprovinc; as the shaft went down, averaging^ 
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•$19 or 820 per ton at the bottom ; and 
be showed me some fair specimens of free 
:gold from it. 

Camp Bay Region. 

Beginning at Astron bay, several days were 
«pent in exploring the almost unknown region 
of the Grande Presqu'ile, an account of which 
is given hereafter. Leaving that peninsula 
at Turtle portage, various properties on 
Whitefish bay and northward of it were visited. 

Between Turtle portage and Camp bay, the 
-east shore of Whitefish bay was followed by 
,^ _. Prof. Willmott, who found only 
Mr Camp Keewatin rocks as far as Last point. 
To the north of this as far as Snake 
bay the coast is mainly Laurentian, but at 
the bottom of nearly every bay Huronian 
schists are found. The east and south shores 
of Ataminikie or Grassy bay consist of gneiss, 
perhaps an enclosed boss of Laurentian. In 
the last edition of the Geological map of 
Lake of the Woods the changes suggested by 
myself last year have been made, so that the 
■contact is shifted west for a mile or two and 
follows the shore as far north as Ells penin- 
sula. 

We found no work going on in the imme- 
diate vicinity of Camp bay, and lost some 
K^,^^^ time in scrambling over rough sur- 
Mine. veyor's linos before finding the 

Mascotte mine (S79), where we found 12 men 
«t work under Mr. C. P. Kclpin. The vein, 
which is in weathered greenstone, has a strike 
of about 120°, dips slightly to the north and- 
is irregular in width, being about a foot wide 
on top of the hill but widening, it is said, to 
five feet at the bottom of the shaft, 35 feet 
-de 3p at the time of our visit. Most of the 
t|uartz from the ore pile had been taken to 
Rat Portage. Some handsome gold speci- 
mens were shown us. The region is very 
hilly, the top of the shaft being 266 feet 
^aneroid) above Lake of the Woods, while 
the mouth of an adit run in from the 
foot of the precipitous hill is about 80 feet 
lower. The adit had reached a length of 85 
feet without yet striking the vein, but pro- 
bably would soon reach it. The camp con- 
sisted of three log houses on the shore of a 
small lake. There was a large amount of 
Norway pine on the location. 



The Trojan mine, consisting of locations 
WAS and 4 and S77) contains some very 
Trojan large quartz veins. No. 1 vein, 
***"•• running north and south, is in 

places 12 feet wide. The quartz is white 
but contains some sulphides, and the adjoin- 
ing green schist impregnated with sulphides 
is said to carry gold also. The walls of this 
vein are not very distinct, and some parts of 
it have the quartz much mixed with felsite. 
A parallel vein is about eight feet wide. 
No. 2 vein, on which most work has been 
done, also runs north and south, with a dip 
to the east from the vertical of 21°. There 
is about two feet of quartz in this vein, 
which is said to be richer than the larger 
one ; and a shaft had been sunk 54 feet when 
we were there. Five men were at work on 
June 23. A hilltop on the property is 495 
feet above Lake of the Woods (by aner- 
oid), while the creek on which the camp is 
placed is only 100, though only a short dis- 
tance away. 

The bold precipitous hills in this neigh- 
borhood come the nearest to being mountains 
of any we have seen in the Lake of the Woods 
region, and the country is by no means an 
easy one to traverse. 

Reglfia Bay. 

Proceeding to Regina bay, Prof. Will- 
mott examined D264 at the Sioux Narrows, 
Location * property owned by the Bertram 
i>264 Engine Co. of Toronto. * The vein, 

which runs a little north of west in green 
schist only a foot away from a mass of granite, 
is six feet in width of quartz mixed with 
schist, both well charged with pyrites. It is 
stated that assays of the ore have yielded 
from 91.50 to 87.50 per ton. The shaft was 
down 20 feet, and seven men were at work 
under W. F. Carlson, while others were 
expected soon. 

* A mile east of this are two locations, D224 

and D225, owned by T. R. Deacon, F. Caron 

and DeRosier. On D224 a solid vein of quartz 

five to seven feet wide has been 

Locatioas 

D224 and partially uncovered for one-eighth 

285. 

of a mile. It runs 130** within walls 
of schist, and sometimes includes a little 
schist. The quartz is white and shows com- 
paratively little pyrite. The vein crosses a 
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point beyond a small bay on D225, and is 
said to have been found on an island three- 
quarters of a mile to the southeast. W.' 

Mr. Bow and I visited the Regina mine, 
which was now under the management of Mr. 
H. A. Priugle, formerly of West Australia. 
R«frina ^^^ much need be added to last 
***°® year's general description, except 

that a small vein, eight inches wide, to the 
east of the main vein and parallel to it, had 
been somewhat opened up and had produced 
some rich ore. Nothing need be said of the 
mine, which will be described in Mr. Bow*s 
report. 

The most interesting change since my last 
visit was the putting up of a cyanide plant, 
_ the first to be installed in our west- 

Cyanide em gold region. In this it was 
intended to treat both tailings and 
concentrates. The plant for the treatment 
of tailings had a capacity of about 600 tons 
per month, the tailings being conveyed by a 
centrifugal pump from the mill to the top of 
the building and drained. It is then treated 
in vats containing 22 tons, first with a weak 
cyanide solution (0.08-0.1 per cent.) and 
afterwards with a stronger one (0.2) for six 
days, after which the sand is washed and 
dischai^ed into the lake. About a pound of 
lime is added per ton of tailings to correct 
acidity ; the consumption of cyanide is 1^ lb. 
per ton, and of zinc a quarter of a pound. 
Two ten-ton vats are used for the concen- 
trates, each taking about five weeks to fill 
from the product of the vanners. The acidity 
is corrected as before, and leaching with 0.2 
per cent, solution is kept up till the vat is 
required for a new charge. Very little 
cyanide is consumed after the first week, and 
the total consumption is about four pounds 
per ton. So far 73 per cent, of the gold had 
been extracted, but it wa^ expected that this 
could be increased. 

In December, 1897, Mr. Pringle informed 
me that the main shaft was down 374 feet, 
being then the deepest of any gold mine in 
the Province, and that the size of the vein 
was increasing as well as the value of the ore 
per ton. 

The Passage Channel. 

On the way up from Regina bay Prof. 



Willmott examined the island just east of the 
^'' Passage " between Whitefish and 
the PMsage Long bays and found that it is not 
entirely Keewatin schist as mapped , 
but contains a boss of granite in the centre of 
the island having the shape of a T, some 
granite appearing also on the west shore of 
the Passage. He reports that several loca* 
tions have been taken up on the island. ' To 
the north of the marshy inlet is D248, owned 
by Mr. Austen of the H. B. Company, Rat 
Portage. Two parallel veins of quartz have 
been found in the granite, bearinjo^ 130**, 
about the general direction of the line of con^ 
tact. One vein is 12 to 18 inches wide, with 
the parallel vein 12 inches wide at a distance 
of 20 feet. Fifty feet to the north the first 
increases to three feet of quartz with a few 
granite stringers in it. On the whole the 
quartz is white and shows little pyrites. Along 
the shore of the location the granite containa 
numerous narrow veins of quartz. The 
granite itself shows little or no schistose 
structure. To the southeast of this location, 
on Long Point, the greenstone contains 
porphyritic ciystals of felspar. On the east 
shore of the Passage a location was taken up 
by General Wilkinson for asbestos. The 
mineral occurs in narrow seams filling fissuree 
in the granitic rock close to its contact with 
the Keewatin schists. In the latter are some 
pockets of pipestone. Neither mineral seema 
to be present in workable quantity. W.' 

Bald Indian Bay. 

On June 29 the Sultana mine was visited 
briefly. The new 30-stamp mill was well 
under way, matters being so ar- 
Mine. ranged that 20 more stamps could 

be readily added, making 50 in all. The 
mill was furnished by the Jenckes Machine 
Co. of Sherbrooke and seemed thoroughly up 
to the times, several recent improvements 
being introduced. There were six Frue van- 
ners provided with corrugated belts six feet 
wide. The new shaft house was being 
arranged to hoist with skips instead of buck* 
ets. The new mill was expected to have a 
capacity to treat 80 tons per 24 hours. 
The new chlorination plant had worked 
well, extracting 86 per cent, of the gold 
in the concentrates. It is believed that 
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the percentage of extraction would have been 
higher if the concentrates had not kin so long 
in the weather. On the whole things were 
looking very prosperous at the Sultana, whose 
proprietor certainly deserves his good fortune. 
It may not be amiss to add here some in- 
formation regarding the underwater exten- 
sion of the Sultana ore body as obtained f roYn 
Mr. Burley Smith by Professor Willmott. 
' Mr. Smith was kind enough to show me a 
chart on which was represented the results of 
^. the bore holes he had put down off 

Duunona 

driUexpior- Sultana island in the winter of 
1896-7. He succeeded in piercing 
what was held to be the continuation of the 
Sultana vein in three different bores. The 
depth of water was 15 feet, and below that 
lay two feet of clay. One hole put down at 
an angle of 55** reached the vein at a depth 
of 56 teet 9 inches. The vein was here 19 
feet thick on the angle, including a horse. 
A second bore was put down at an angle of 
70** and reached the vein at a depth of 77 
feet, the vein proving to be 24 feet 8 inches 
thick on this inclination. A vertical bore 
reached the vein at a depth of 103 feet 6 
inches. The vein was here 36 feet thick, 
including a horse, but this is of course a 
greater an^lar measurement. Mr. Smith 
expected very shortly to begin the placing of 
a caisson preliminary to the sinking of a 
shaft. W.' 

The Qrande Presqu'ile. 

One of the most pecubar features of that 
many-armed body of water, Lake of the 
j^^ Woods, i% the number of long 
IWMI11&. peninsulas projecting into it, often 
with such narrow and low connect- 
ing links to the mainland that a rise of water 
of only a few feet would transform them into 
islands. The largest of these peninsulas, or 
pre»qu*ides as the early French voyageurs 
named them, is naturally the Grande Presqu'- 
ile, 30 milee in length from northwest to 
southeast by 20 in the other direction, with 
an area of more than 200 square miles. This 
large body of land, with its own inlets, lakes 
and streams, is linked with the eastern shore 
of Lake of the Woods at Turtle portage 
by a strip of soil and loose stones rising only 



a few feet above the water and only a few 
paces across. At high water a comparatively 
shallow ditch would turn the Grande Presqu'- 
ile into an island. 

The shores and inlets of the Grande 
Presqu'ile are fairly well given on the 
Lawson's geological map of Lake of the 
Kote, Woods, but its interior is left a 

blank, and Lawson notes on its surface : ^ The 
interior of this peninsula has not been ex- 
plored. So far as access has been had to it, 
it appears to be composed entirely of coarse 
textured granitoid gneiss. As will be ob- 
served, it is surrounded by homblendio 
schists and altered traps, which for the most 
part dip away from it, the geological struc- 
ture being that of an inmiense anticlinal 
dome. ' 

Under the circumstances, it seemed advis- 
able to put some time upon the exploration 
of the Grande Presqu'ile, especially as pros- 
pectors were beginning to operate on its 
shores. 

In general we found that Lawson's mapping 

of the contact of Laurentian and Huronian 

was very correct, and his supposi- 

tract to ex- tion as to the mtenor consistmg of 

"' granitoid gneiss is in the main borne 

out by our observations. In character the 
Grande Presqu'ile is veiy like the neigh- 
boring mainland, having many rocky ridges 
with muskegs and lakes between, forming 
with their covering of tangled woods a 
region to be explored only with time and 
trouble. Even by hard work one could 
usually advance only about a mile an hour 
through the woods. 

Maud Lake to French Portage 

It was decided to make a start in the 
region of Astron bay on the northwest comer 
of the peninsula, making excursions inland 
sufficiently far to be fairly sure of the geology ; 
and then to work around the shores with 
occasional trips inland until the area had been 
circumnavigated. 

Astron bay is a fjord running southward 

for more than three miles, with rocky shorea 

affording good exposures. At the 

Ezcunions , , j* ■% ±^ 

from Astron entrance to the bay one nnds the 

usual eruptive contact of Laurentian 

and Huronian, after which only granite or 
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gneiss is to be seen for about a mile and a 
half. From this on a coarse grained black 
homblendic rock, sometimes diorite-por- 
phyrite, shows itself on the west shore prac- 
tically to the south end of the bay. This 
rock is penetrated by dikes of flesh-colored 
granite, and is often very like the more 
metamorphosed Huronian schist in contact 
with the Laurentian. It may however be 
only a more basic variety of lAurentian. A 
walk three and a half miles inland from the 
south end of the bay disclosed several small 
lakes. The rocks observed were gray, fine 
grained mica schist, or gneiss and some coarse 
grained diorite. The schist is exactly like 
the rocks mapped, as Couchiching (lower 
Huronian) on Rainy lake, and it as well as 
the dark green rock is penetrated by dikes or 
turned in places to a breccia. The region 
traversed was rough, with hills rising more 
than a hundred feet above Lake of the 
Woods. 

Returning, we went southeast to the winter 
road, finding in that direction only Laurentian 
gneiss. A long and crooked lake to the 
west of the road caused us some inconvenience, 
necessitating a long detour. 

Professor Willmott went southward from 

Astron bay and reports as follows : * From 

the south end of Astron bay I followed the 

old winter road across the Grande Presqu'ile. 

The rocks on both sides I found to 

On tbs Wlu* « •,« J. m>t 

ter Road be gray gneiss, with very few dikes 
such as those at the north end of 
Astron bay. The road follows the beds of 
three streams. One, small and very short, 
flows north. The second, crossing the road 
about the middle, flows northerly for some 
distance and then crossing the road again 
turns off to the northwest. The third flows 
«outh for about two miles. The whole road 
lies in a valley which is a continuation of 
Astron bay. The highest point on the road 
is about 100 feet above Lake of the Woods. 
The southern half of the road is very wet, and 
becomes imftassable at the end of three miles. 
Bxtensive hay meadows occur in this part. 
By scrambling along the hills we were able to 
reach Sabascosing bay. It took two and a 
half hours to return the four miles without 
stop and with no baggage, so that the route is 
useless as a summer portage. W.' 



Maud lake was next examined. This is 

much like Astron bay, except that a fall of 

about nine feet separates its waters 
Maud take. ^^^ ^j^^^ ^^ Lak^ ^j ^^^ Woods. 

Its shores are entirely of Laurentian after 
passing the entrance. I travelled south for 
fully two miles, but finding only granitoid 
gneiss turned back. The country is very 
rough, consisting of high hills with steep 
walls having swampy valleys filled with wind- 
falls between. 

Professor Willmott went eastward and 
then north and reports thus : * From the 
southern extremity of Maud lake we travelled 
due east for two miles and a half over well 
burnt hills and fairly dry muskegs to a small 
lake about three-eighths of a mile in diameter. 
The rock traversed was entirely gray gneiss, 
striking 90° or thereabouts. Returning we 
kept more to the north until we reached a 
small lake supposed to be one mile east of the 
centre of Maud lake. After passing to the 
south of this lake we turned north to get a 
nearer view of a moose standing on the shore 
of an adjoining lake. This lake, a lit tie over 
a mile in length and quite narrow, runs 
almost north, though with some slight bends. I 
have named it Mina lake. We 
skirted the east shore and rounded 
the northern end where a small stream flows 
out. Travelling two miles due west, we reached 
the portage at the foot of Maud lake. The 
contact here of the Laurentian and Huronian 
is correctly laid down on the map. Numer- 
ous small quartz lenses were seen, but no 
large veins. The next day we paddled back 
to the mouth of the stream supposed to come 
from Mina lake. It ends in a swamp two 
miles east of the entrance to Maud lake. It 
is perhaps worthy of note that on the previous 
day Mr. Bow noticed evidences of living 
beavers on the headwaters of this stream. W. ' 
Beaver inlet, just west of Astron bay, runs 
southward in a fjord-like way, roughly 
parallel to the two previously men- 
tioned bodies of water. Its shores 
are largely formed of the dark green coarsely 
ciystalline rock found to the west of Astron 
bay, probably much metamorphosed Huronian 
rock ; some portions however look rather 
more like a dark syenite. A large creek 
empties into the south end of the inlet, per- 
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draining one of the lakes previously 
£oiind. 

X'assing out of Beaver inlet we coasted 
^irestward and southward to the French or 
Dry portage, where we had agreed 
tttPnncb that our three canoes should meet. 
To our surprise we found no portage 
&t^ the point indicated on the map, but plenty 
x>£ ^water for canoe navigation. The rocks to 
tlila point are all Huronian, and some quartz 
veins are seen on the shore, evidently ex- 
amined by prospectors, since stripping had 
l>een done in some cases, and trees blazed. 

There is a house and stable at the so-called 
portage, but we found no inhabitants except 
a borse, which seemed glad to see human 
beings. There is here a small stretch of 
buumt ground, the first observed on the penin- 
sula. 

As the cook's canoe did not arrive at the 

rendezvous, though sent on by a short route, 

Professor Willmott and I turned back and 

-camped for the night on an island about two 

mUes north of the portage, after paddling 

bard against a heavy sea, exploring various 

tsbannels that might have been taken by mis- 

take. We were fortunate enough to get some 

bread at a house a short distance below the 

portage, or we should have gone supperless to 

bed. At dark we made a bonfire to guide 

the wanderers, who turned up about ten 

o'clock. They had lost their way and got 

into an open reach of the lake, where the 

Bwampedon^?^ sea had Bwamped them. Al- 

the lake, most the whole of our supplies and 

kitchen equipment were lost ; and Mr. Moore 

and the cook, Alfred McCall, were in the 

water more than an hour before the canoe 

drifted near a small island on which they 

managed to land, chilled and exhausted. 

This is the first serious mishap that has 
occurred to a Bureau of Mines party, but for- 
tunately resulted in no loss of life. We were 
however delayed a couple of days through 
having to send to Rat Portage for fresh sup- 
plies and outfit. 

On the Tug Channel. 

An excursion was made inland from a point 
near the French portage by Professor Will- 
i&ott and myself to determine the position 
of the Laurentian contact, which was evi- 



dently incorrect on the geological map. We 
found it about a mile inland instead of at 
»,_ . .w the shore, a zone of mixed Huron- 

TraoiDgthe . ' ,. - 

Laurentian lan and Lfaurentuin extendmg for at 

contact east 

of French least a quarter of a mile farther, 

portage. 

dikes being common. There was a 
doubt as to whether the coarse-grained 
dioritic rock met with should be classed as 
Laurentian or not. It resembles that found 
at the south end of Astron bay, and may be 
greatly metamorphosed Huronian. Messrs. 
J. H. Stewart and A. W. Irish have taken 
up a location just west of Beaver inlet, where 
a band of schist somewhat like that of the 
Scramble mine, but with less sulphides, 
occurs with a width of 22 feet. 

Continuing on our course around the pen- 
insula we went south down the tug channel 
taken by steamers between Rat 
'^^^. Portage and Rainy river. This 
channel seems to have been carved 
* out of the Huronian, only remnants of the 
green schists remaining on the shore. The 
west side is formed by Falcon island, a large 
island consisting mainly of Laurentian, but 
with portions of its border Huronian. On 
the east shore near a long point, turned to an 
island by high water. Professor Willmott 
visited Mack 26 and 27, owned by 
Mack 26* the Bullion Mining Co., Rat Port- 
age* where there is a vein of white 
quartz five or six feet wide, striking 160**. 
The vein has been stripped for about 70 feet, 
but no further development work done. 

i^ajagogamog Lake Region. 

Turning east and skirting the north shore 
of McPherson ishind, we followed a narrow 
SabaKOBing channel into the northern end of 
^^' Sabascosing bay, passing Indian 

Reserve No. 30 and the deserted agency. 
From the head of the narrow marshy end of 
the bay we followed a small stream inland, 
finding however only Laurentian gneiss for 
a mile from shore, when we turned round. 

Learning from a camp of Indians that there 
was a large lake some distance inland, 1 
engaged two young men as guides 
IS\^!«S^ and set oflf with two days* proviBions 
moglilo. ^ explore it. The portage tTom 
a point on Indian reserve 31 A and 3SA. is 
about two and a half miles long, mucU of Vt 
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muskeg and very wet. Some of our party 
walked in, carrying the supplies and my 
blankets, the two Indians taking their bark 
canoe. The Indians and I camped without 
a tent at the western end of the lake, which 
they called Kah-ja-go-ga-mog (the " j " soft 
like *' sh "). The mosquitoes made the night 
camp almost unendurable without proper 
nettings. The lake, which runs east and 
west, pioved to be about nine miles long, but 
narrow and crooked, with numerous bays and 
some islands. Laurentian rocks appear on 
all the shores except at the west end, where 
a large creek flows to the south with a con- 
siderable fall over a small patch of Huronian. 
When the west end was reached the Indian, 
who talked a few words of English, said ^* Ko 
more lake," and we soon returned. The 
land on the shores of Ihe lake is often mus- 
keg and elsewhere forms low hills, sometimes 
burnt over. 

A day or two later we paddled around the * 
southern shore of the peninsula, past Stairway 
Thomprons V^^^ ^ ^^® outlet of the creek 
f^'^^' jQowing from lake Kahjagogamog 

and followed it up to its head. This stream 
is called Thompson's creek, and was once 
used to float down lo((8 from the lake above, 
there being a dam at the foot of the lake to 
control the water. There are three rapids 
with a drop of about nine, 18 and 36 feet 
respectively as determined by aneroid. The 
creek is very crooked and flows much of the 
way through meadows with rank marsh hay. 
It is however easily navigated by canoe. A 
rather large tributary comep in from the west 
about half way down, but this proved too 
crooked and bush-encumbered for canoeing. 
There were fresh beaver marks along the creek. 

On our way round from the reserve we met 
F. W. Orde and P. B. Sammons of the 
Jubilee Jubilee Mining Company, who had 
Mioing . four locations along the shore. One 

ComPftny 8 ^ 

looatioBe. near their shanty runs north and 
south, pinching and widening, across the 
strike of Huronian rocks. Where somewhat 
opened up it was about two and a half feet 
wide and nearly vertical. The quartz con- 
tains little pyrites and has rather a quartzitic 
look. On the eastern location, which we did 
not see, there is a vein said to be eight to 12 
feet wide, running northeast and southwest. 



Stairway Point to Turtle Portage. 

Rounding Stairway point we found bands 
or dikes of granitic rock in black cleavable 
Huronian, with a very low dip, 24" to the 
southwest. 

Miles bay is a large and confusing body of 

water, having a complex shore line and many 

islands, all the shores observed being 

*" ^' Laurentian. This part of Lake of 
the Woods has evidently been mapped only 
roughly, since we found that only the leading 
features of the shore could be recognized. 

We camped at an isthmus near the head 
of Obabicon bay, and portaging over the 
Obabicon isthmus paddled up the narrow 
b»yaaduke. channel into the lake of the same 
name. We found to our surprise that the 
current was flowing inwards, probably be- 
cause of the strong westerly winds. Prof. 
Willmott took the southern shore and I the 
northern. The lake is a fine one, and very 
much more correctly mapped than Miles bay. 
We found several small patches of Huronian. 
along the river and islands toward the north- 
em end of the lake, and an area of horn- 
blende schist and hornblende porphyrite 
about half a mile in diameter on the point 
which projects from the west, cuttinja; off the 
north end of the lake. A little quartz appears 
at one point, but is probably not of import- 
ance. There are wide stretches of marsh on 
the northwest comer of the lake. 

Professor Willmott reports on the southern 
part of Obabicon lake as follows : •Obabicon 
lake might almost be described as a bay, for 
in the narrow channel connecting it with 
Lake of the Woods there is hardly a current. 
We crossed to the east side of the lake and 
pushed up the marshy inlet for half a mile to 
the end of navigation. The rock all the way 
proved to be gray gneiss. Returning we 
coasted south for a mile and a half, then 
crossed to the west shore and coisted to the 
outlet. Everywhere gneiss was seen, and no 
indication of quartz or other economic 
mineral. Many brilliant orange lilies were 
seen dotting these rather barren shores. W. * 

On the evening of June 22 we reached 
Turtle portage, where there are two ruined 
Turtle buildings once occupied as a Ashing 
portege. station. As it was Jubilee day we 
celebrated the event by a fine bonfire. 
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On Whitefish Bay. 

Oiring to loss of time through the swamp- 
ing of one of our canoes early in our survey 
Enicker- ^^ ^^® Grande Presqu'ile, we found 
Jj^^]^'*' that it would be necessary to do the 
^*^ latter part of the work in less 

detail. Knickerbocker inlet, so named for 
its curious shape on the map, penetrated 
farthest into the interior, so that it was 
decided to examine this carefully and not 
enter all the other indentations of the shore. 
While I undertook this work Prof. Willmott 
occupied himself with the eastern shore of 
Whitefish bay, into which we had pas8ed by 
crossing Turtle portage. The whole shore so 
far as seen was of lAurentian gneiss, some- 
times porpbyritic, and an excursion half a 
mile to the west of the head of canoe navi- 
gation on the inlet showed only the same 
rock in a region of sharp hills with heavy 
windfalls. We saw quartz at only one place 
on the north shore of the southwestern 
expansion of the inlet, where someone had 
blazed a prospect. Here there were several 
irregular quartz veins having a width of about 
a foot and a half and a strike of llO**. The 
quartz did not look promising. An assay 
showed one pennyweight of gold. 

Along the North Shore. 

The Laurentian gneiss continues along the 
shore almost to the end of Cross inlet, on 
the north side of the peninsula. Here dark 
gray porphyrite shows itself. It is very 
schistose, strikes east and west and dips 
steeply to the north. 

Professor Willmott reports as follows : 
' The lower end of Cross inlet I found to con- 
sist of Laurentian gneiss as laid down on the 
map. lu the extreme northwest bay I found 
a band of porphyry about six chains wide 
and striking 70*". At the end of the bay 
gneiss was found striking about east and 
west. This I crossed at right angles for 17 
minutes ( = ^ mile) to more quartz porphyry 
(?) striking 70**. This seemed to be the true 
contact, and does not differ materially from 
that laid down on the map. At the north- 
west angle of the '* cross" a similar band of 
porphyry is met, probably a continuation of 
that crossing the northwest bay. W.' 



Owing to the high water we found that the 
portage at the head of Cross inlet was under 
water, so that canoes could be pushed through 
the reeds without difficulty. 

In order to test the accuracy of the Huron- 

ian contact mapped on the north side of the 

peninsula we made short excursions 

Contacts 

south of inland. Prof. Willmot south of 
Beftcon Quaitz island and I southwest of 
of Beacon island. In the latter 
excursion the Huronian was found to extend, 
as mapped, about a third of a mile inland 
from the small bay which we had entered. 
The rest of the mile traversed was over gneiss 
having the same strike as the Huronian schist, 
about east and west. Steep ridges crossed 
our path in the same direction, but much of 
the walking was good, being our old brul^. 
Two small lakes were found by the way. 

Professor Willmott's excursion is described 
as follows : ' From a bay due south of the 
east end of Quartz island, which lies south of 
Cliff island, I made an excursion inland for 
one mile. The Keewatin schists I found to 
be one-quarter of a mile in breadth, includ- 
ing in that a zone penetrated by numerous 
dikes of granite. The gneiss to the south I 
crossed for three-quarters of a mile. It is 
quite schistose, striking 70 to 80''. In the 
schist is a little agglomerate. The strike of 
the schists is the same as that of the gneiss. 
No quartz veins were seen. W.* 

Hills, Muskegs and Lakes. 

As this concludes our exploration of the 
Grande Presqu'ile, the resulta may be summed 
Geological "P ^^ a few words. The geology in 
JS?ph?SS ^^^ *i^i^ ^*8 ^®®^ correctly mapped 
th^^^PCTiS- ^y Lawson, tliough a few small 
■*^*- Huronian patches occur in the 

Laurentian of the interior. The most prom- 
ising parts of the peninsula from the economic 
side are the northwest and southwest corners, 
where veins of quartz occur in or near the 
Huronian. Numerous lakes were found in 
the interior, one nine miles in length ; and 
probably several more exist, though no space 
wider than four miles was left untouched 
by us. 

Only a little of the surface has been burnt 
over, but the best of the tim))or has been 
removed for logs or ties. Along the streams 
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there are namerous hay marshes, some of 
which are made use of by Indians or others. 
With the exception of a few Indians, we 
found only half a dozen inhabitants on the 
shores of the whole peninsula. Ghtme appears 
to be plentiful, our party having seen a moose 
and numerous tracks of caribou, as well as 
fresh beaver work at two points. Rabbits, 
grouse and prairie chicken (so-called) are 
plentiful 

Only a very small portion of the whole 
area seems fitted for cultivation, and much 
of that is included in the two Indian reserves 
on the southwestern shore. The rest of the 
country is a wilderness of rocky hills, mus- 
kegs and lakes. 

Shoal Lake Region 

On June 26 our work on and near the 
Grande Presqu'ile was finished, and after 
•crossing the main channel of Lake of the 
Woods, Portage Bay and Deadman Portage 
we entered Shoal lake and steered for the 
mines near Hell Diver bay. 

Mr. Bow and I walked across the portage 
to Bag bay in order to visit the Mikado mine. 
Mikado As Mr. Bow reports on the extent 
'*'"•• of the workings, number of men 

employed, etc. , not much need be added to 
my report of last year. ^ Since then it had 
been found that the vein pasaed into the trap 
(altered diabase) and became much less ro- 
f ractoiy than it had been near the surface in 
the granite, very little bismuthinite occurring 
on the lower levels. Mr. Breidenbach, the 
manager, considered the ore about 85 per 
cent, free milling, with only about half of 
one per cent, of sulphides in the quartz, as 
compared with 2J per cent, in ore from the 
open cut. The average width of the vein 
was about 4^ feet, with somewhat irregular 
walls, and the value was estimated at from 
$20 to 926 per ton. 

Two kinds of dikes are to be seen at the 
mine, felsite and also coarse granite, a felsite 
dike cutting the vein at the main shaft. A 
second vein 400 feet east of the main vein 
and parallel to it, running about n. 36** w., 
was being opened up. It was only about 
three or four inches wide at the surface, but 

^Bor. Mines, 1896, pp. 106-6-7, 



rich. It had been sunk upon 70 feet, dis- 
closing four feet of vein matter between the 
walls, assaying, according to Mr. Breiden- 
bach, on the average an ounce per ton. This 
vein is in altered diabase just northeast of a 
dike of granite. A felsite dike must occur 
somewhere below the surface, since much of 
this rock was to be seen on the dump. The 
felsite and also the green '* protogine" granite 
from this shaft are said to be auriferous to a 
slight degree. At the time of our visit the 
20-stamp mill and other buildings were well 
under way ; and since then the mill has 
been operated, apparently giving quite satis- 
factory results. The buildings at the Mikado 
have a character of their own quite different 
from those of other mining camps of the 
region. They look solid and business-like 

No work was going on at the adjoining 
Cornucopia mine on an island in the bay, 
Oornacopia owing to difficulties among the 

*°®* owners ; since, it is said, satisfac- 

torily adjusted. The property consists of 
the island, D212 and water-lots on each side, 
D217 on the east, D216 and 229 on the west. 
The chief work done consists in the stripping 
of a number of veins and the sinking of a 
shaft 110 feet deep. The vein sunk upon is 
2J or three feet wide, including some country 
rock, but very irregular. The ore is said to 
be rich, a mill run of 23 or 24 tons at the 
Rat Portage Reduction Works having yielded 
$60 or $70 per ton. 

Professor Willmott reported on the Yum 
Yum : * At the Yum Yum mine on Shoal lake 
Yum Yum *^he manager, Mr. J. Burley Smith, 
gave all the information he could. 
The property, S94, consists of 64 acres 
owned by the Yum Yum Gold Mining Com- 
pany of Ottawa. Capital, $1,000,000; presi- 
dent, John Mather; secretary, A. W. Fraser. 
So far Mr. Smith has confined himself strictly 
to exploratory work. A number of veins 
have been found and the more promising 
tested with a diamond drill. Mr. Smith is a 
firm believer in the efficiency of the drill for 
quickly and economically testing a property. 
Two drills were at work at the time of my 
visit. Altogether 1,050 feet of boring had 
been done on this location with a view of 
testing the continuity of the ore bodies, and 
of determining the best location for a shaft 
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The majority of the veins run northwest and 
southeast. No. 3 has been traced for half a 
mile. On the side of a hill an open cut has 
been made 60 feet long, 25 deep and six to 10 
wide. The well-defined walls are of Keewatin 
rock. A thin section examined under the 
microscope by Dr. Coleman proved to be 
altered diabase. A few yards from the 
entrance to the cut the drill was at work. 
A bore hole sunk at an angle of 42** struck 
the quartz 65 feet below the bottom of the 
cut. Another bore at an angle of 62** was 
down 150 feet, but had not pierced through 
the quartz. . The cores are of course carefully 
assayed. No. 5 vein has been traced north- 
west for half a mile. It has been uncovered 
at a number of places and has a width vary- 
ing from 10 feet downwards. The White 
Show has been traced northwest for half a 
mile and stripped much of the way. It 
occurs in a green schist from which many 
wide stringers come in, some almost at right 
angles. The 6 vein runs northeast and dips 
to the southwest. Three bores have been 
made here. The Joe vein runs northwest 
for one-quarter of a mile. Two pits have 
been sunk to depths of 17 and 20 feet res- 
pectively and two bore holes made. This 
vein shows considerable free g(»ld. A new 
find was bein^ stripped at the time of my 
visit. Free gold associated with tourmaline 
and magnetite occurred here. Twenty men 
were at work on the property. The buildings, 
neat trim log ones, are a sleeping camp, din- 
ing room, office, assay office, store and wharf. 
Mr. Smith expected to begin the sinking of 
two shafts at once. The ore is to be shipped 
to the Keewatin Reduction Company's 
mill. 

^ The Bullion Mining Company of Rat Port- 
age owns S105, S106 and S107 on Hell Diver 

Moniwch ^7' Shoftl lake. The Monarch 
Mine. ^Q^^ Qjj gjQg bears a little north of 

east and is enclosed by Keewatin schists. 
The quartz is about one foot wide and con- 
tains little pyrites. Another vein, parallel 
to this, was discovered shortly before my 
visit The quartz was about a foot wide and 
carried considerable free gold. Two pits 
each 20 feet deep have been sunk on the 
property and some stripping done. Seven 
men were at work prospectiiig the property. 



'Across the bay from the Monarch is the 
Grold Coin, but I found no one at the camp. 
Oftid Coin I ^*8 told by my guide that sev- 
^*°« eral veins had been found which 

carried free gold. One that I visited on the 
top of a hill was a narrow, irregular band in 
hornblende schists. A shaft had been sunk 
some distance, but the bottom was not visible 
on account of water. A wide band exposed 
on both walls of the shaft consisted of felsite. 
In it there was about 3 inches of quartz. W. ^ 

Manitou - Wabis:oon Res:ion 

Leaving the Lake of the Woods we reached 
Wabjgoon late on July 1. Here Prof. Will- 
Wabigoon ™ott and I parted for a time, 
town. Wabigoon itself is the newest town 

in the district, and expects to win the trade 
of the IVfanitou to the south as well as of 
various mines nearer by. Two small steam- 
ers ply from the village to the north end of 
the Manitou road, a distance of perhaps 25 
miles, including the numerous bends of the 
creek followed part of the way. 

South of Wabigoon Lake. 

I took the Wm. Whyte, which made its 
wf^ south and then eastward up Wabigoon 
steamboat ^^®» ^^^ Little Wabigoon lake, 
Wabigoon ^^^re the course turned about 
^^^^' south-southwest to the mouth of 

Grassy river. From this on navigation 
is troublesome, especially in Crooked river 
where at some of the bends the engine 
must be stopped and the boat pushed round 
with poles. Even in high water, as it was on 
July 2, the propellor was frequently clogged 
with weeds and had to be reversed to disen- 
gage them. Many stones have been removed 
from the channel by the steamboat owners, 
but some very troublesome ones remained 
near the head of the creek before entering 
Minnehaha lake. Here we went aground, 
but succeeded in getting off again. Later in 
the summer the dam on Wabigoon river at 
Dryden, the outlet of Wabigoon lake, was 
raised by a force employed by the Govern- 
ment so as to keep the water at as high a 
level as possible, but owing to the dryness of 
the latter part of the season navigation be- 
came very difficult in spite of this improve- 
ment. 
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At the north end of the Government road 
there was a village of eight or ten tents and 
The route to *^^ or three shacks, including a 
Bainjiake. gtore and *' hotel." The **town" 
occupied about five acres, from which the 
woods had been cut or burnt, and in other 
directions the woods were unbroken. There 
was no regular dock, but the small steamer 
tied up to a precipitous rock which served as 
a landing place. The Government road, six 
or seven miles in length, was still under con- 
struction, a large force of men being employed 
in straightening the old trail, grading uneven 
portions and laying down miles of corduroy 
over the swampy places. The first wagon 
passed across the portage while I was there, 
all stores, etc. , having been carried on the 
back before this time. 

At the south end of the portage a small 
village of tents with a log house or two ex- 
isted, and here a small steamer was under 
construction to navigate the Manitou. With 
the completion of this boat, the finishing of 
a dam south of Pickerel lake to improve navi- 
gation on the Manitou chain of lakes, and 
the making of a road past the rapids between 
the dam and Manitou sound on Rainy lake, 
a now and short route to Mine Center will be 
available. At Wabigoon people expect to 
see this route in operation next summer, 
furnishing the quickest and easiest mode of 
reaching Shoal lake. At Fort Frances and 
Rat Portage the general opinion seems to be 
that the route will not compete seriously 
with the Rainy River route. 

Affairs at the north end of lake Manitou 
were largely at a standstill, waiting in the 
case of two or three mines until machinery 
could be brought in over the new road. 

Mr. F. W. Guernsey, manager of the 
Neepawa Gold Mining Co., received me hos- 
pitably at their mine near the head of the 
lake, furnished a canoe and served as guide 
in my visit to various properties on Upper 
Manitou. For this I wish to express my 
thanks; and also to the Hon. Mr. Aylmer 
for the loan of a canoe on lake Wabigoon. 

Owing to the short time at my disposal I 
was unable to visit the Lower or Big Mani- 
'TZ^ tou, and confined my work to the 
Mine. upper lake. Sixteen men were at 

work on the Jubilee mine (HP 301) under 



Mr. W. M. Caldwell as superintendent. A 
shaft was down 62 feet and drifting had been 
done at the 50-foot level, 30 feet to the north 
and 38 to the south. The vein is vertical, 
runs 26^ or 30^ east of north and seems very 
continuous. Since my visit I have been in- 
formed that this mine has shut down, the ore 
proving too low grade to be remunerative. 
This is a disappointment, since last year, 
before sinking was begun, the vein looked 
very well. Some quartz taken by myself 
assays $7 per ton. 

The Victory mine (McA28) of the Nee- 
pawa Company is the only othe;* property on 
Victory which much development has been 
^^^ done on Trafalgar bay at the north 

end of the lake. Here one shaft has been 
sunk 46 feet and another 25 feet, while in all 
130 feet of drifting has been done. The 
quartz is at one point 35 feet wide, including 
some rock. The vein runs about 30^, 
and is nearly vertical, but has ill defined 
walls. The ore seems low grade on the 
whole. 

The same company is working the Royal 
Sovereign, H W54 on the Big Manitou, where 
_ . Niven's 6th meridian touches the 

Royal 

Sovereign lake on the north, and has sunk a 

\f inA 

shaft 65 feet deep on an incline of 
75° to the southeast, the vein, which is wide, 
running n. 60" e. I was unable to visit this 
property, which is favorably spoken of. 

The Edna mine, McA29, is supposed to be 
on an extension of the Victory vein. It is 
being worked by the Gold Explor- 
er's of Canada, an English company, 
Mr. Ahn being manager. I found Mr. W. 
Sharp as foreman in charge of ten men. 
They had sunk 55 feet with a crosscut of 
20 feet. The quartz looked like that of the 
Victory. 

The Kishkutena group of locations, includ- 
ing HP366-7-8-9, is owned by Messra. U. M. 
Thomas, J. Y. Pratt and B. H. 
kutena Evans. These locations include 
bedded veins runnnig 20 in green 
schist not far from porphyroid. The quartz 
varies greatly in width, being sometimes 
3} feet wide but generally much narrower, 
and having usually indistinct walls. Some 
of the schist is said to pan gold, though not 
so richas the quartz. A few test pits and 
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some stripping repreaented all the work done 
at the time of my visit. 

Some time was given to Mosher bay, a 
body of water projecting eastwards from 
AnrifcfOM Manitou straits, a mile or two 
582? S7 south of the exit from the Upper 
^*^**^' Manitou. The southern projec- 
tion of this bay has been called Lahay bay. 
On the east side of this sheet of water, on 
HW167, there is a gold-bearing dike of por- 
phyiy half way up a steep hill rising from 
the water. A very interesting schist con- 
glomerate, like that near the Ferguson and 
Foley mines on Shoal lake, crops out on top 
of the hill, having a strike of 30° and vertical 
dip. The pebbles are of all sizes up to a foot 
in diameter, and include quartz porphyry, 
quartzless porphyry, felsite, green schists and 
quartzites of various colors, some very like 
sandstone. The pebbles are well rounded. 

At the south end of Lahay bay, near 
Moonshine lake, on HW170, there is another 
Lotion auriferous dike of porphyry, run- 
HW170. ^Qg go% n'jt quite parallel to the 
strike of the schists. Cross veins of good 
lucking quartz carry some free gold. Two 
beautiful lakes, named Moonshine and Sun- 
shine, each about two miles long, empty into 
the bay over Harrison falls, forming at the 
time I visited it a considerable waterpower 
with a drop of about 20 feet. 

On Mosher bay Leullier and Gasse have 
taken up location HW74, near the east end 

i«»tion ^^ *^® ^y» where a bedded vein 
^^'*' with no regular walls runs near a 
hilltop with a strike of about 65°. The 
quartz with some rusty schist, all contain- 
ing more or less gold, is seven or eight feet 
wide and retains the same character to the 
bottom of a* pit 24 feet deep sunk upon it. 
The ore pans well and affords some rich 
specimens of free gold. Some ore taken by 
myself assays $6 per ton. Other specimens 
contain free gold and would go much higher. 
Mr. Paul Gasse says that the granite shows 
itself about half a mile to the east of the 
workings. 

HW66 across the bay shows a thick but 
irregular quartz vein in protogine, or a rock 
Locatioo closely like it. This location has 
^^^ been named the Big Dick, and is 
owned by Mema. CSarroll and PauL 



Six trout from four to ten pounds in 
weight were caught on this expedition by 
loading the troll with spikes so 'as to sink 
near the bottom. The smaller fish had yel- 
low flesh; the larger ones were salmon tinted. 

Owing to lack of time other properties 
were not visited, though a number are re- 
other loca- ported to be worthy of attention. 
Manitou"''' The "Swede Boys'* are stated to 
lakes. i^a^^ gunt 40 feet on HP259, an 

island in Upper Manitou, and to have foimd 
ore rich in free gold. Mr. Blum on HW144 
is said to have a shaft down 35 or 40 feet ; 
and there are shafts on AL211 and 212, two 
islands on Manitou straits, said to have pro- 
duced rich ore. 

It is to be hoped, now that a passable 
wagon road and steamers give easy entrance 
to the Manitou, some of these properties will 
be developed and become paying mines. 
Hitherto access has been difficult in summer, 
but that drawback will no longer stand in 
the way. Many rich specimens have come 
from the Manitou, but up to the present the 
ore deposits appear to be pockety, so that it 
is very desirable that some of the larger 
deposits should be thoroughly tested. 

East of Wablgoon Lake. 

While I was at the Manitou Prof. Willmott 
examined other parts of the region. ' Going 
east from Rat Portage on the even- 
ing train to Tach^, we put up for 
the night with the section-men. In the 
morning we went with them on the hand- car 
to the end of their section, five miles to the 
east, and then walked a half mile further 
where we met the Raleigh section-men. Mr. 
Joseph Montalhitti, the foreman, told me 
that there was little prospecting along his 
section of the road at present. Two and a 
half miles east of Raleigh a pit had been sunk 
on a vein in slate (7) for 15 feet. Assays gave 
$7 in gold. Three and a half miles west of 
Raleigh and one mile south of the track, a 
shaft had been sunk at the Black Fox bat 
nothing further was known. 

^Tache, 250 miles east of Winnipeg, is sita- 
ated on a sand plain surrounded by granite 
rocks. The Little Wabigoon river 
crosses the track at this point. It 
is here quite large enough for canoes, bat too 
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rapid. To the south of the pumping plant it 
has excavated a channel 16 to 20 feet deep in 
the sand and fine gravel of the plain. To the 
north of the track the material has been used 
for ballast. No stratification was observed 
and no jasper pebbles could be found. 

' The granitoid gneiss extends east from 
Tach^ to mile-board 254 without change. It 
is here distinctly gneissic and gray in color. 
Eastwards it becomes darker and encloses 
fragments of the green schists. Just east of 
254 is a dry muskeg underlaid with well- 
rounded gravel, in which was found a small 
piece of jasper. 

* The green schists begin a half mile east of 
mile-board 254, and are said to extend a 

A belt of ™^^ ^^^ ^ ^^^ ^^^ ^^ Butler, that 
green ichista. ^ f^j. 16 miles. Mr. F. J. Belleau, 

a prospector met at Tache, is authority for 
this latter statement. The schists are mostly 
massive in appearance, and strike about 120". 
An occasional dike of felsite was seen in them. 
A quarter of a mile to the east of the contact 
there is a narrow band of hornblende gneiss 
included in the schist. Several gashes of 
quartz were seen in the vicinity of the con- 
tact and close to the railway. One was 
noticed which was six feet wide and 20 long. 
' A number of locations have been taken up 
along this contact, among them 75P, which 
j^^j^jj^ surrounds mile-board 254. It con- 
' 75^' sists of 160 acres, owned by Wm. 

W. Baby and R. W. Jameson, M.P. The 
quartz occurs in a sheared zone bearing 20**, 
enclosed in gray gneiss. It has been stripped 
for about one eighth of a mile from where it 
crosses the track to where it passes under a 
swamp. At many places along the strike 
there is no quartz, nor even the semblance of 
a vein. At other points the quartz seems to 
be at light angles to the strike and is then 18 
to 25 feet wide. The quartz is frequently 
&ve to 10 feet wide except at these gashes, 
where it widens out and then fails entirely. 
The wall also is poorly defined. 

* At the extreme east a very narrow band of 
green schist is included in the gneiss, and the 
quartz forms a series of lenses in this and is 
much narrower than to the west. The quartz 
on the whole is very white and contains little 
mineral matter. Mr. Baby informed me that 
he had assays running from a trace to 956. 



' Mr. Brown, a prospector of Tach^, is said 
to have found good specimens of free gold to 
the south of the station. He was away, and 
so nothing further was learned of it. To tha 
west of Tach^ there is much stratified sand. 
About three miles east of Bois Brul^ the- 
granitoid gneiss ends, and is followed by 
the Keewatin schists as far as Wabigoon. 

Around Dlnorwic and Wabigoon. 

' Two miles from Dinorwic on the shore of 
Wabigoon lake is a property known as th<» 
Bi«Euby ^^ Ruby mine, consisting of 
***"•• two locations, HW125 and 126, 

making 80 acres in all. The owners are 
Thomas Partington, C. T. Brown, L. S. 
Vaughan, A. McLaren and T. H. Schofield. 
Mr. Brown was personally superintending 
the development work at the time of my 
visit. A short distance from the lake 
the main shaft was being sunk in chlorite 
schist and at the time was 30 feet deep. The 
vein, which is a bedded one, consists of a 
mixture of quartz and slate about six feet in 
width. Near the bottom of the shaft two 
feet of solid quartz was visible on the wall, 
but this mass may be much wider as it was 
not all exposed. There is considerable iron 
pyrites in the quartz. Assays ran, it was said, 
from 918 to 91,480. Mr. Brown stated that 
an a«say of slate and quartz taken right across 
the shaft yielded 97 to the ton. Near the 
shore of the lake a similar bedded vein has 
been sunk on for a few feet. The quartz is 
here more mixed with schist. Small grains, 
of native copper are found on the location. 

*At Dinorwic Mr. Vaughan, proprietor of 
the Dinorwic House, stated that there were 
eight or 10 prospecting camps to 
north of the north , around Sandy and Minne- 
takie lakes. He was interested in 
one property on which they were beginning 
to sink. Mr. Mills of the same place showed 
specimens of gold-bearing quartz from the 
same region. 

' One mile and a quarter northeast of Wabi- 
goon is the Northern Queen mine. A good 
Northern ^^^ leads out to it over a plain very 
Queen Mine, promising agriculturally. The pro- 
perty was recently purchased by the Rand 
Grold Mining Company of Wabigoon. Horace. 
Crawford of Winnipeaj is president ard M il 
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iam Cowan of Brandon vice-preaident. The 
property at this point consists of four loca- 
tions, HW130, 131, 132, 135. At the time 
when the property was visited the shaft was 
full of water, all work having ceased pending 
the transfer. It has been sunk on a fahlband 
running east and west in the Keewatin schists. 
The band is well oiidized on the surface, and 
to the west of the shaft is easily traced by its 
red color. On this side little quartz is seen. 
At the shaft a stringer of quartz comes in 
from the north. Farther to the east the 
quantity of quartz in the band increases 
considerably. A pit 200 feet to the 
east shows a vein of solid quartz four feet 
wide. The dump at the main shaft is largely 
quartz and mineral matter. Chalcopyrite 
tarnished brown on the surface is by far the 
most common sulphide, but pyrite, marcasite 
and limonite aie also present. Arsenopyrite 
is said to occur also, but I did not find any 
sample of it. W.' 

Van Home Township. 

Most of Van Home township is covered 
with lacustrine deposits of stratified clay 

affording good soil, as may be seen 
ttrftUfi«d m the vicimty of the thriving new 

town of Dryden, where the VV»bi- 
goon river has two falls and is crossed by the 
Canadian Pacific railway. The southwest 
comer of the township is rocky however, 
Huronian schists coming to the surface, and 
a number of mining locations have been taken 
up, both in Van Home and the township of 
Aubrey just to the west. Rock shows itself 
at the falls in the town itself, where a dike 
of tourmaline granite crossed by quartz 
stringers rises above the soil at the site of the 
dam put in to raise the level of the Wabigoon 
chain of waters. 

The best mode of access to the mining pro- 
perties of the township is to go south by 

canoe up the winding, sluggish 
pmiea in river, navigable by small steamers, 

then west on an arm of the lake, 
and once more south either by canoe on a 
narrow, tortuous creek or on foot by a well 
beaten path through the woods. 

On lot 10 of the first concession many 
small veins and stringers of quartz, often 
nuxed with a carbonate and tourmaline, 

2 M— ii 



occur in green schist, sometimes running^ 
Little JumboP*'*^®^ to the Strike, at others cross- 
***^** ingit. Muchof this quartz looks well, 

but none of the veins seen are large enough 
to be of importance unless quite rich. On 
the same lot there is a dike of dark red 
felsite, the Little Jumbo, 18 feet wide and 
containing some stringers of quartz, running 
through a greenish gray agglomerate. Part 
of the felsite has been sheared into a dark 
spotted schist, and the latter is said to assay 
on the average 914 per ton. A specimen 
taken by us assayed, to my surprise, 1 oz. per 
ton, but may not represent the average rock. 
The ordinary felsite seems to carry little or 
no gold, and the small amount of quartz ta 
be seen is not rich. A shaft has been sunk 
here to the depth of 65 feet with 20 feet of a 
cross cut. It is a very singular ore deposit, 
nothing except the small amount of pyrite in 
the dark schist suggesting its auriferoua 
character. 

^[ot far ofif we saw the Lone Jack mine. 
Lone Jftck consisting also of a red felsite dike 
Mine. ^j^|j cross Stringers of quartz, said, 

to pan well 

Lot 11 in the first concession is owned by 
the Grimsby Gold Mining Co., which owns 
also five locations on Lake of 
Gold Mining the VV'oods and two on Eagle lake, 
a few miles west of Van Home 
township. Mr. J. A. Livingstone is manager, 
and Mr. John Kerman was acting manager 
at the time of our visit. We found here a 
shaft 36 feet deep on a vein of quartz 
averaging 2^ feet in width, said to. 
have been traced for half a mile. The* 
vein runs 12° north of east and dips some* 
what to tho north. The walls are not very 
distinct. Portions of the quartz are heavily 
charged with pyrite, and the rock is said to 
assay 97.50 per ton on the average, the gold 
contents increasing as they go down. 

On lot 9 in the second concession, belong- 
ing to Mr. R. A. Hutchison, we saw a vein 
eight or 10 inches wide, running east and 
west and dipping about 45"" to the north. 
The quartz contains tourmaline and large 
amounts of sulphides, pyiite, galena and 
zincblende. 

The six assays made in the laboratory of 
the School of Science frum ores obtained by 
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myielf in Van Home township ran from 50 
cenU to $20 per ton, and average $6.25. One 
specimen given me and atated to come from 
the region contained 4 oz. 10 dwt. per ton, 
but was evidently a picked sample. 

Route to Turtle River 

On July 6 we set out for Shoal lake, via 
Little Wabigoon river and Turtle river. 

Owing to the facts that Mr. Bow 
•oiiUiwArd was to accompany us and that our 

two canoes would accommodate only 
four persons with the requisite outfit, we 
went with only one man as cook and canoe- 
man, Alfred McCall. Mr. Bow took the bow 
paddle in my canoe. None of us had been 
over the route before, but with directions 
from Thomas McDonald, our former canoe- 
man, who had been part way over the 
ground, and the aid of maps, very imperfect 
for the first half of the journey, we found our 
course with little difficulty. As it promised 
to be rough on the long stretch of lake for 
canoes, loaded as ours were, we took the 
small steamer Whyte to the mouth of Little 
Wabigoon river. The pilot did not recognize 
the reedy mouth of the river, and left us at 
the wrong point, where we lost some time be- 
fore making our way into the channel. 

The river is laige and placid, flowing in a 
series of wide bends through a broad low 

valley. An hour and a half's 
WabigooD paddling (about five miles) brought 

us to a small rapid, or rifle, up 
which one canoe paddled, while the other 
made use of a good five-chain portage on the 
north shore. The rock seen at the rapids 
and at one or two points before is Huronian. 
A half hour's further paddle (about two miles) 
brought us to the mouth of a respectable 
creek coming in from the south, up which we 
went to Long lake. Our course on Little 
Wabigoon was a little south of east, and this 
was now changed to a little east of south. 
The water of Little Wabigoon, like that of 
the lake into which it flows, is turbid, but the 
tributary has beautifully clear water. The 
shores of the tributary are everywhere 
swampy and only a few points show rock, all 
Huronian. About five miles up stream there 
is a rapid with a fall of about 18 feet 
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(aneroid) which would furnish a good water- 
power at the stage of water when we saw it. 
It is probable that a small steamer could go 
the whole way up to the second rapid if a 
few boulders were removed from the channel 
at the lower one. 

The creek above the rapid widens insen- 
sibly with marshy and wooded shores until 
one enters Long lake. The lower marshy 
end of the lake affords very few spots high 
and dry enough for a camp. The upper part 
however is open, with high shores. A hill on 
the southwest shore was climbed to get a 
general view, which was very fine. There 
are a few bunches of good Norway pine near 
the southeast end. The lake with its clear 
water and variety of shore was very attractive ; 
but we saw little quartz on the points 
touched at, which were all Huronian. A 
specimen taken for assay yielded nothing. 

Near the upper end of Long lake a large 
stream, no doubt the outlet of Stormy lake, 
-^ enters from the south as a rapid, 

height of Shortly after passing Niven's 5th 
meridian Long lake narrows to a 
bay, from which there is a portage 
of about a quarter of a mile to a lake per- 
haps two miles long, having beautifully 
wooded shores with some white and red pine. 
The only rock seen is Huronian. The rise 
on the portage is about 60 feet (aneroid). 
Another portage of half a mile with a rise of 
about 80 feet leads to another much 
smaller lake, or rather pond. Here there is 
a very bad half mile of portage across the 
height of land between the Wabigoon and 
Turtle waters. The path is blocked with 
much fallen timber. My aneroid registered 
a rise of about 18 feet in crossing the height 
of land. 

The Turtle River System. 

The lake we now entered, belonging to the 
Turtle river system, had rather transparent 
brown water, and was cut up by several long 
narrow peninsulas in a rather puzzling way. 
Near the lower (southern) end an island-like 
hill of rock is connected with the eastern 
shore by a long, narrow sand spit on which 
we camped. Two miles below this sand spit, 
where the lake had narrowed into a channel 
with some current, we saw Laurentian rock 
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for the first time, coarse red granitoid 

gneiss. From this on the river, which flows 

nearly south for eight or 10 miles, follows 

the contact of Laurentian and 

ALMuren- 

tfui-Hwoii- Huronian, the latter rock show- 
ing on the western shore in 
general ; though as usual the two rocks 
are greatly mixed, dikes penetrating the 
Huronian. Near the mouth of a creek there 
is a rapid with two feet of a fall, and a 
portage of two chains. Along this part of 
the river the shores have been burnt and the 
blackened trunks are be^nning to fall with 
the winds. 

About a mile below the small rapid there 
is Huronian rock with a strike of 240^. 
Soon there is a second rapid with a fall of three 
feet and a very rough portage of 2^ chains. 
The rock on both sides of the river at this 
point is medium grained « flesh-colored 
granite. 

Going on down the river we pass a small 
lake and • at last came to a large lake, 
Pekangoming, but crossing its narrow nor- 
thern end enter the river once more, now 
flowing northwest. Along this portion of 
the route there is Laurentian rock containing 
breccia-like mixtures of Huronian frag- 
ments. A mile below the lake there is a 
thiid rapid with a fall estimated at six feet, 
and a good portage of six chains, as cut out, 
though it might be shortened. The rock 
here ia Laurentian. 

The river turns west, after two or three 
miles of a north and northwesterly course 
below lake Pekangoming, and a well formed 
terrace rises seven feet above the water. A 
mile and a half beyond there are two small 
rapids close together with a total fall estim- 
ated at five feet and a portage of two chains 
at each, on the west bank of the river. Less 
than a mile of swift water brought us to 
another rapid, long and with a fall of about 
seven feet, the portage being about a sixth 
of a mile in length. The rock along this 
part of the river is Huronian (diorite schist) 
much intersected with dikes. A terrible 
thunder storm interrupted our afternoon's 
work for an hour or two, and in consequence 
the river rose several inches during the 
night. The water runs very quickly off from 
this burnt district of bare rocky hills. 



A quarter of a mile brought us to another 
portage with a drop of 36 feet (aneroid) in a 
sixth of a mile. The fall is magnificent and 
will some day furnish a fine waterpower. 
Three-quarters of an hour's paddle intervened 
before the next portage, of two chains past a 
pitch of two feet. In ten minutes there was 
another drop of two feet with a half chain 
portafl[e. Less than half an hour later there 
was a two-chain portage past a fall of two 
feet ; and a mile beyond, one of a single 
chain past a fall of three feet. The next 
portage was of six chains, and the next a 
third of a mile of bad trail past two falls, 
dropping about nine feet in all. By this 
time we found ourselves well advanced on 
the Rainy lake sheet of the geological map, 
on which the portages were marked as well 
as the height of the falls ; which was a great 
relief, since we had several times been in 
doubt as to our course, though we had never 
actually lost it. 

We passed Jones lake, a small sheet of 

water, just touching its eastern end, and pro- 

^ ceeded down the river to the beau- 

Jones and 

Big Turtle tiful Big Turtle lake, which is five 
or six miles long but nearly cut in 
halves by a large island. A mile or two 
south of the lake there is a short portage, 
and not far below this a splendid fall, which 
the geological map puts at 33.8 feet. This 
will give an admirable waterpower, which 
can be made available by a cut 300 feet long, 
partly in rock however. 

Much of the rock visible on the shores 
north of Jones lake, mapped as *' hornblende 
granite gneiss," consists of ordinary Lauren- 
tian rock filled with large irregular masses of 
black or dark gray rock, more or less coarse 
grained hornblende schist or diorite schist 
pierced by many dikes and bauds of granite, 
or a gneisBoid rock. They are apparently 
only Keewatiu schists more highly meta- 
morphosed than usual. 

The scenery on Turtle river up to Big 
Turtle lake is dreary, consisting mainly of 

, knolls of whitish granite covered 
B06TI6F7 of 

TuHitt with small burnt timber, the val- 
leys largely occupied with lakes or 
muskegs. The river wanders in an erratic 
way, often without a definite bed, the whole 
suggesting a very new hydrography. 
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Passing through Robinson lake we followed 
the river south and then southwest between 
low alluvial banks clothed with green trees 
and showing few outcrops of rock. We saw 
nothing of the band of Keewatin shown on 
the geological map, but might have found it 
by going inland as far as the hills. 

Once more coming to rapids my canoe ran 
the first one, which was small ; but the other 
canoe, steered by the cook, struck a rock and 
* swamped. r)ur loss was not as serious as 
when his canoe swamped on Lake of the 
Woods, and after a short delay we went on 
down stream to the end of the Bad Vermilion 
portage on Little Turtle lake. 

We found this route betwisen the Canadian 
Pacific railway and Shoal lake interesting as 
covering new fcround ; but with its twenty- 
three or more portages, mostly short, but a 
few veiy bad, and its very winding stretches 
of river, one loses time as compared with the 
old and roundabout route by Manitou lake 
and river. Rainy lake and Seine river. It 
seems as though few traverse the Little 
Wabigoon and Turtle route, since some of 
the portages look little used. 

The Huronian-Laurentian contact near the 
height of land between the two rivers should 
be worthy of attention from prospectors. 

Olive or Preston Mine. 

A short visit was paid to the Preston mine 
before we crossed the long portage to Bad 
Vermilion lake, but as Mr. Preston, 
mentB at the manager, was away we found 
some difficulty in getting informa- 
tion regarding the property. Immense 
changes had been made since my first visit, 
when a tent on a point represented the only 
settlement. On July 10 we found a con- 
siderable area cleared and the work of clear- 
ing and burning still going on. Several 
houses had been built, a steam sawmill « as 
on the ground and had furnished lumber for 
the building of the mill, then under way. It 
was stated that 25 men were employed, mainly 
on surface work. 

As the vein had been stripped only a short 
distance when I visited the location the pH- 
vious summer, under the guidance of " Doc" 
Gardner, its discoverer, we looked over the 
ground more carefully now. The vein, which 
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is distinctly a bedded one but usually with 
well marked walls, widens and narrows fre- 
quently, running from six inches or less ta 
about two feet in width, and having a strike 
of about SO"" with a dip of about 70° to the 
north. It may be that there are several 
lenses of ore overlapping one another. The 
country rock is a finely wrinkled, greenish 
gray sericite schist or phyllite, generally 
called slate. The quartz contains a consider- 
able amount of sulphides, pyrite, pyrrho(it& 
and chalcopyrite, and also a little dolomite. 
Contrary to the usual condition of affairs, the 
large lenses are said to be the richest. 

During a second visit to the region in Octo- 
ber I found that the Alaska mill, of two 
AiMk* ^®*^ stamps, had been running a^ 
short time ; and Mr. Preston was 
good enough to show me several 
gold bricks produced and to give me the 
latest information regarding the mine. Two 
shafts had been sunk, 400 feet apart, shaft A 
being down 95 feet with drifts at the 65 foot 
level, running 25 or 30 feet east and 20 feet 
west. A winze was down 40 feet at a dis> 
tance of 65 feet from the shaft. 

During 16| days' run about 109 tons of 
rock from shaft A had been milled, almost 
MiU test of ^^^^ elate. The result had been 
the ore. 293J oz. avoirdupols of gold, sup- 
posed to be worth $16.50 per oz., amounting 
in value to $4,843, or about $44 per ton. It 
was supposed that from $1.75 to $4 remained 
in the tailings, owing to imperfect working of 
the mill, and that there were 6^ per cent, 
of concentrates which would run about $70 
per ton. This showing is certainly very 
good, and if further development proves the- 
continuance of the ore supply the mine should 
prove valuable. 

A wagon road has been cut from Little 
Turtle to Bad Vermilion lakes, but owing to 
rains and heavy traffic it was in a horribly 
muddy condition on August 10. 

Lower Seine Region. 

The Lower Seine region has been so fully 
described from the geological point of view 
in previous volumes of the Bureau of Mines. 
Beports that nothing more need be said of it 
here. We found that development had not 
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gone on as rapidly as had been expected the 
previous year. The Foley mine owing to 
various vexatious delays in gettins^ in its air 
compressors was not working full time, and 
no work was proceeding at the Ferguson 
mine. 

In October I found that the machinery for 
the Foley was just on hand, and it was ex- 
The Foley pccted that the mine would soon be 
^^*- in a condition to keep the mill 

going continuously. At that time the main 
shaft was down about 300 feet, and the vein 
averaged 3^ feet in width as compared with 
28 inches in the upper part. At the 210-foot 
level the vein was 7^ feet wide to the north 
of the shaft. About 400 feet of sinking and 
900 feet of drifting had been done in all early 
in October. The quartz had not turned out 
as rich as was expected from the results of 
assays, only about ^>12 per ton being obtained 
on the plates. The concentrates were not 
orer one per cent, and carried 975 to (100 
per ton. Though the gold contents were less 
than had been anticipated, they were quite 
sufficient to yield a good profit from econom- 
ical mining and milling, and it is to be hoped 
that the company's enterprise and persever- 
ance will be well rewarded. It was stated 
that the mill had produced (35,000 up to 
date. 

The A02 mine is on the same area of proto- 

gine, but farther north. We found the men 

actively at work putting up camps 

^fl6 AJD3 

Mining and a small two-stamp mill of a new 
patt-em. This property was sur- 
veyed April 15, 1894, having been found by 
J. S. Campbell before the Wiegand mine, so 
that it was the first discovery in the region. 
The AD2 Mining Company of Duluth own 
this location, as weU as ADS and 4. It is in- 
corporated under the laws of Ontario, Mr. 
W. W. Butchart being president and Mr. W. 
Fawcett secretary. In October I found that 
the mill had proved a failure and had been 
removed. At that time 18 or 20 men were 
at work, and the foreman, Mr. E. Falconer, 
stated that a shaft 37 feet deep had been 
sank on the Oem vein, and that a drift 135 
feet in length had been driven on the same 
Tein 100 feet down the hillside, the vein 
being four feet wide. A mill run from this 
ore was said to be very satisfactory in spite 



of the poor work done by the stamps. The 
Moose vem had been drifted on 75 feet, had 
distinct walls and was 3^ feet wide. A 
specimen of quartz from the mine assayed 
^>10 per ton. • 

Just north of the Ferguson mine, in the 
Huronian beyond the protogine area, is the 
Randolph or Golden Star mine, 
orOoiden AL114, 116 and J04, belonging 
to the Seine River and Rainy Lake 
Exploration Company, Mr. Thomas A. Mer- 
ritt being president, Mr. Edwin Ward man- 
ager and Mr. W. J. Merritt superintendent. 
The headquarters of the company are at 
Duluth. Eight minors were employed and 
eight surface men putting up camps. The 
ore here is very rusty or else charged with 
sulphides, the vein averaging five^feet wide« 
A shaft had been sunk 45 feet on July 12. 
Two specimens taken from the dump assayed 
1 dwt. and 3 oz. 7 dwt. per ton respectively. 
The dump was however not carefully sampled, 
and the results must not be looked on as 
giving the average value of the ore. 

The Alice A mine, formerly known as the 
Archibald location, lies north of Wild Potato 
The Alice A ^^®« and in July was reached by 
**"*®- a trail three miles in length, largely 

through muskeg ; but now has a road con- 
necting it with Bell City on Shoal lake. It 
is owned by the American-Canadian Gold 
Mining Co. of West Superior, Wis., Mr. A. 
S. Hillyer being president, and Mr. G. H, 
Hillyer manager. 

Work was only beginning in July. A 
crosscut had been made across a band of 
rock showing mar.y bedded veins, a pit about 
10 feet deep having been sunk at each end. 
There was a considerable quantity of quartz 
to be seen, though the veins are very irrei?- 
ular. Some of the quartz contains iron 
pyrites, copper pyrites and galena, and rich 
specimens of gold have been obtained from 
the property. Much more development than 
we saw during our visit will be necessary to 
prove the value of such a property. 

The country rock of the Alice A mine is 
felsite schist of the Huronian, but it lies not 
far from the Laurentian contact, which fol- 
lows the channel of Little Turtle river. 
On the way north frim Wild Potato lake 
some of the ridges of rock passed are schist 
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conglomerate, doubtless a continuation of 
the conglomerates of Shoal lake. The 
country traversed on the tiail is on the ¥?hole 
very level, and with the f xception of some 
muskeg and some ridges of rock should prove 
very favorable for the proposed Rainy River 
railway. The woods are mostly small second 
growth. 

On July 14 we started up the river for the 
Sawbill region. As the route with its num- 
erous portages has been described before, no 
reference need be made to it now. 

The Harold Lake mine we found shut 
down with only a caretaker in charge. 

Upper Seine Region. 

We found much activity at the Sawbill and 
Hammond Reef mines, a 10-stamp mill being 
in process of erection on each property, and 
development work going on also. 

At the Sawbill mine the shaft was down 
166 feet, with 600 feet of drifting at two 
Bawbui levels, 60 feet and 120. The vein 
■•*"•• was 18 feet wide at the bottom of 

the shaft. Sixty men were employed, 24 of 
them miners. As Mr. Bow's report will 
give fuU details, it will be unnecessary to 
do so here. The geology was taken up in 
last year's report. Since our visit the mill 
has been running on the large ore pile, with 
results that have disappointed those inter- 
ested in the mine ; the ore running much 
lower than had been estimated from the 
results of assays. 

One end of the Hammond Reef "stock- 
work " is said to extend to the Sawbill prop- 
erty, and may be of importance in the 
future. 

The Hammond Reef. 

The Hammond Reef, or Dike, as it is often 
but incorrectly called, was visited and exam- 
ined on July 17, l^W, and one or 
eharacter of two following days. This remark- 
able "reef" consists of a zone of 
greatly shattered protogine or altered granite, 
in which quartz has been deposited, filling 
all the small fissures and cementing the rock 
together again. It may be followed for sev- 
eral locations in a direction about n. 26° e., 
roughly parallel to the southeastern shore of 
SawbiU lake. 



The country rock is mapped by the geo- 
logical survey as Laurentian biotite-gxanite- 
gneiss, and Huronian schist crops out a mile 
or two northwest, so that the reef is not 
far from the contact of the two forma- 
tions. 

At the time of my visit a crosscut waa 
being made on location 337X. the length 
LooaUon being about 200 feet and the cut 
^^- aboat 26 feet deep. Rather coarse 

grained granitoid gneiss, greenish gray or 
reddish gray in color, occurs at each end of 
the cut, the space between showing crushed 
and slickensided protogine (granite) with 
much intermixed quartz, the width being 
about 100 feet. A band of green schistose 
rock towards the western side of the cut, 
found under the microscope to be an impure 
dolomite with some chlorite, appears to influ- 
ence the fl[old contents of the zone, the richest 
rock occurring in its neighborhood.^ The 
green dolomite weathers red. In it and tha 
adjoining quartz, as well as the protogine, 
iron pyrites occurs in varying quantities^ 
sometimes also a little galena, zinoblende and 
magnetite. 

The pay rock wa% stated to be about nine 
feet wide, dipping 60" to the southeast, as 
observed on the rough foot wall of green 
schist. Some minute specks of free gold 
were visible in rock from the northeast end 
of the cut and a panning of ore from tha 
open cut gave a fair tail of gold, very fine 
colors for the greater part, but with a few 
larger particles. 

There are three quartz veins associated 
with the reef, and on one near the stamp- 
mill a shaft 60 feet deep had been sunk. 
The quartz was not promising. B v^ein, near 
the open cut, dips about 40° towards the 
south, and apparently runs into the i^ef. 
It is about three feet thick, carries some 
free gold and affords fairly good looking 
quartz. A new vein was being explored 
somewhat to the northwest of the reef^ 
averaging at least a foot in width, but in 
some places much wider. This vein is nearly 
vertical, shows some free gold and contains 
much galena. The quartz looks well, but is 
stated to be low grade. 

The crosscut above described is said to be 
at the narrowest and least promising part of 
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the xone, though it has furnished some free 
gold all the way down. 

On location 316X, towards the southwest, 
the shattered band of protogine with inter- 
i^o^iio^ mixed quartz is much wider, at 
^^* leut 300 feet. Some of it is brec- 

cia-like, and portions are of green schist 
similar to that already described. Here a 
series of small pits and strippings has been 
carried across the zone or reef, disclosing on 
the whole better looking quartz than* that at 
the open cut on 337X. A bit of rock from 
this portion weighing three or four ounces 
panned very well, showing a taU of very fine 
gold an inch and a half or two inches long. 
This was of course a selected piece, and no 
doubt ran much higher than the average. 

At the time of my visit the mill was not 
completed, and no important test had been 
made of the ore ; but I satisfied myself that 
the deposit, including shattered protogine 
and quartz, forming what the Germans call 
a ''stock work,'' is of immense dimensions, 
and that some parts of it at least carry 
goM. 

As a good water power is available on 
Clearwater creek, two or three miles away, a 
large miU could be operated inexpensively ; 
and I estimate that by working on a sufficient 
scale the huge ore body could be treated at a 
profit if it will average $5, or perhaps even 
less, of free milling gold. If the average 
rock runs above $5, it seems as if the mine 
should be a very profitable one ; and if the 
whole width of from 100 to 300 feet, with a 
length of* about three-fourths of a mile, as 
far as followed by myself, should turn out to 
be of workable grade, the mine must cer- 
tainly be of very great magnitude and could 
be worked for a long time quite inexpensively 
as an open quarry. 

Seven assays of ore from the Hammond 
Beef were made in the laboratory of the 
^jg,tjtia School of Science, Toronto, chiefly 
f^<»n from samples obtained on 316X. 
Three were select samples and of course ran 
above the general average. The highest, 
taken from a small cut 200 feet from the 
west wall on location 316X, yielded 3 oz. 
3 dwt. ; two others, 1 oz. 18 dwt. and 1 os. 
9 dwt. respectively. Three samples taken 
from average rock gave a trace, 4 dwt. and 



16 dwt. per ton. A specimen picked up from 
the tramway ballast gave 1 oz. 19 dwt., but 
of course an average of the ballast would 
probably run much lower. The results of 
assays given here must not be taken as 
representing the average value of the ore, 
since no attempt was made to sample such 
an immense body of ore in a complete way, 
our time being too short for the purpose ; 
but the results certainly show that the rock 
is auriferous over a considerable width. 

The Hammood Reef was discovered by an 
Indian, who brought in Mr. Hammond to 
see it. The latter was at first much disap- 
pointed with the barren look of the rock and 
the absence of a distinct vein ; afterwards, 
however, finding that the material panned 
well, he was better satisfied. 

A short visit was made to the beautiful 
Olearwater lake which furnishes about a 60- 
foot head of water, as shown by 
oie»nr»tor aneroid, in the descelit of 'its creek 
'*"'* to Sawbill lake. It lies entirely 

within the Huronian schists, and several 
locations have been taken up near its shores ; 
but as little development work had been 
done on any of them and our time was limit- 
ed, we decided to proceed on our way up 
Seine river. We found a busy canoe traffic 
on this formerly lonely waterway, numbers 
of visitors coming in from the railwav at 
Bonheur, and Indians going out with empty 
canoes or returning with heavy loads of sup- 
plies. The Government road was advanc- 
ing and had already cut off some bad por- 
tages. 

On to Lac des Mllle Lacs. 

' At the entrance to Sawbill lake on the 

Seine river is a camp of the Toronto and 

Western Company. The cook, in 

%Sa^ the absence of the manager, Mr. 

Western Co. j, ^ Lockman, informed me that 

they were developing two properties, 412X 
down the river and 393X up. The latter 
was visited, and proved to be a zone of shat- 
tered granite running north 26*^ west, con- 
taining numerous quartz stringers. The 
widest of these was 18 inches, the aver- 
age about a foot. The quartz contains a little 
iron pyrites and sericite, and specks of free 
gold are found. The shattered zone extends 
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over a oare hill, and on this three pits a few 
feet deep had been sunk, the extreme ones 
being 200 feet apart. Three miners were at 
work sinking one of these pits. W.* 

About two miles above Sawbill lake, at the 
point where the river enters Lynx Head lake, 
^^^j^y^^ Mr. M. W. Bates owns AL66. 
AL66. Here an ore body somewhat like 
the Hammond reef is being opened up. The 
band of quartz mixed with some green schist 
strikes about north 36^ east. The green rock 
becomes rusty on weathering, and thn quartz, 
which is rather white, contains some pyrites, 
the whole being about 50 feet wide at the 
crosscut. It is not expected that the deposit 
will prove high grade, but it is hoped that it 
may be worked profitably on a large scale ; 
«nd an adjoining fall of 12^ feet on the river 
will furnish cheap power for a mill. 

On an island belonging to the same loca- 
tion there is a vein four feet wide, running 
parallel to the main reef but a few hundred 
feet to the southeast, the quartz containing 
a considerable amount of iron and copper 
pyrites. Eight chains from the last, at the 
east end of the island, there is a well defined 
vein 5^ or six feet wide containing white and 
rosy quartz with much copper pyrites. This 
vein has a good foot wall, but less perfect 
hanging wall. It is in greenish, much shat- 
tered protogine. 

At the Hawk Bay mine, 324X, under the 
directorship of Mr. H. A. Wiley, we found 

Hawk Bay ^'* ^' ^' Harvey &'^ superintend- 
Hine. ent, who kindly took us around the 

property. Two shafts were sunk 432 feet 
apart, one to 80 the other to 90 feet. At 
the bottom of the 80-foot shaft we found 
the vein rather pinched, being not more 
than a foot wide. The main vein on which 
the shafts are and a smaller parallel one, 
126 feet to the west, are very irregular 
as traced in the surface and are seen equally 
irregular below ground. The vein strikes 
about 25** and is nearly vertical in the upper 
part of the shaft. The quartz is rather white, 
and the country rock is a greenish gneiss 
with an east and west strike. The mine, 
which had 18 men at work in July, has since 
shut down. 

325X, owned by Messrs. Hendry, Tilden 
and Co., lies to the northeast of the Hawk 



Bay mine. Here Mr. E. Giessen as super- 
intendent with 11 men was sinking a shaft on 
Location & ^^^^ running north 30** east, and 
^^ having a width on the average 

of about 2^ feet. The quartz, which was 
very like that of 324X, is associated with 
green chlorite schist. The shaft was 60 feet 
deep on July 19. 

'North of Reserve island is location 277X. 
A zone of sheared granite running north 26'' 
Looation ®*^ crosses a point of protogine 
277X. granite for about 200 feet. The 

zone averages about 10 or 12 feet and holds 
small included masses of green schist. 
Quartz occurs in this decomposed granite and 
included schist in narrow, irregular seams. 
The thickest vein seen was 15 inches wide 
where it was exposed in a pit about 16 feet 
deep. At the other end of the stripping, 
about 150 feet distant, a second pit six feet 
deep and 10 wide had been made. Little 
sulphide is seen in the quartz or schist, 
although the hitter weathers to a pronounced 
red or yellow. • The workmen were all out 
for supplies at the time, and no information 
as to the company was obtained. W.' 

AL 281, 282 and 283 lie a half mile inland 

from a bay projecting northeast of Reserve 

island. These locations were visit- 

LoCatiODI _ -r "1 **y» <• 1 .1 

AL 281, 283 ed on July 20, under the guidance 
of Mr. Hammond, who was attending 
to some development work at the time, nine 
men being employed in stripping and sinking 
pits upon these recently discovered deposits. 
A vein runs northeast and southwest through 
a greenish or gray granitoid gneiss. There 
is often a ridge of Laurentian rock on the 
northwest side, the vein showing along with 
greenish sheared protogine and a weathered 
rusty schistose rock at the bottom. It has 
been traced more or less continuously for 2^ 
miles. In some places the quartz with some 
rusty schist is 10 or more feet wide, but in 
places no quartz, only rusty schist, is to be 
seen. The vein dips 50** or 60° to the north- 
west, under the ridge just mentioned. The 
quartz often looks well, is mixed with blue- 
green chlorite in places and carries a good 
deal of free gold in at least some parts. 
Three-eighths of a mile to the northwest there 
is a quartz vein running roughly parallel to 
the previous one, also in the Laurentian. It 
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ifl said to have been traced over two miles. 
The vein is sometimes from six to 10 feet 
wide and has along side, in some places at 
least, a band of ^een schist. The hanging 
wall, where we saw the vein, is partly talcose, 
partly protogine. The foot wall was not 
well exposed. This vein dips about 80** to 
the northwest. Much of the quartz looks 
very white. Dikes of diabase run through 
the granitoid gneiss parallel to this vein. 

This and the previously mentioned vein 
were stated to have been found in June by 
A. J. Leguyer, who was associated with 
Messrs. L. Roy, J. Savord and James Ham- 
mond. This prospecting party had found 
several new lakes, one six miles in length, in 
the region they had worked over. 

In January Mr. Hammond informed me 
that a shaft had been sunk in the granite on 
the northwest side of the first mentioned vein, 
40 feet from it. The shaft was then 96 feet 
deep, and the vein had been struck at 77 feet. 
Drifting had been begun in each direction. 

On July 21 we set out for Savanne, via 
Partridge lake and river and Lac des Mille 

Acrov Lm I^s-^^* ^ ^^6 route was described 
JjjjJIJ^* in the last report of the Bureau of 
SaTanna. Mines no further mention of it is 
required here. Strong head winds hampered 
our progress, and on the following day almost 
made canoeing impossible on the wide nor- 
thern reach of Lac des Mille Lacs, fortun- 
ately the small steamer plying on the lake 
picked us up and took us in to Savanne. 

East on the C. P. R. Line. 

On the following day we reached Fort 
William, and spent this and the next day in 
On McKay visiting some interesting localities 
H^Fort " ^^^ ^7 *^*^ ^ obtaining inf orma- 
'^^"^°** tion. An excursion was made to 
the top of McKay mountain to look for 
glacial phenomena and to settle the height 
of the old beaches so well shown on the 
mountain side. We found well marked 
glacial grooves on the very top of the moun- 
tain, having a direction of north 60** east, 
with rounded surfaces to the northeast and 
rough ones on the lee side to the southwest. 
We made the height of the mountain almost 
exactly 1,000 feet above lake Superior, the 



plateau on which the chapel stands being 517 
feet above the lake. These measurements 
accord fairly well with those made on a pre- 
vious occasion. The meanderings of the 
Eaministiquia through its low alluvial plain 
are seen from the mountain top as if on a 
map, and the ox-bow lakes left behind by 
changes of the channel are specially interest- 
ing. 

Availing ourselves of an excursion, we 
visited Kakabeka on the Kaministiquia, 
Kakabeka SO as to study the section of the 
Kaminta-^^* Animikie shown there in the gorge, 
tiquia. ^ gj^g series of terraces may be 
seen on the way to the falls, which are in 
themselves magnificent. The brown water 
foams into creamy white in the descent, and 
is very beautiful though so entirely unlike 
the clear blue-green of Niagara. An enor- 
mous waterpower is available here if required 
for electrical smelting or other purposes in 
the future. 

The soft, almost horizontal Animikie slate, 
with its bands of chert, makes a great con- 
trast with the much folded, highly crystalline 
Laurentian and Huronian rocks among which 
we had been working for the past few weeks, 
and on which it rests unconformably. 

On our way east Professor Willmott 
visited Schreiber and the Empress mine at 
Jackficth, which I had examined on a previous 
occasion ; and I stopped at Peninsula and 
Missanabie. 

Peninsula to Port ColdwHl. 

As it was reported that iron ore had been 
found near Peninsula I stopped there a day 
A ted ^^^ walked west along the railway 
Iron ore dia- to Port Cold well. 1 found however 
that no one at Peninsula knew of 
any iron deposits of importance. Mr. 
Mudge, hotel keeper at the place, and the 
foreman of the section kindly went with me 
as guides for part of the way. The region 
traversed is almost mountainous, lofty and 
precipitous hiUs rising all around. The 
coast of lake Superior is very grand along 
this part of the railway. The rocks for the 
greater part of the distance are syenites, dark 
gray or red in color ; but about five miles 
west of Peninsula dark green, very fine 
grained amygdaloids occur to the north of 
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the railway. A few thin seams of magnetite 
occur in this rock within a mile of the rafl- 
way, near a small lake with rugged walls of 
rock. The thickest yein is not more than 
an inch or two, so that the ore deposits are of 
no importance. Black sand (magnetite) oc- 
curs a mile or two east of Peninsula, but not 
in large beds. 

Pic river flows into lake Superior between 

Peninsula and Port Coldwell, and large and 

small Teios, said to cany gold in 

^ P«jt fair quantities, are reported from 

points up this river ; but I had 

neither time nor a guide to visit them. 

Port Coldwell is a picturesque fishing 
village surrounded by very striking scenery. 
The rocks observed along the way will in the 
future perhaps furnish useful building and 
ornamental stone, since syenites of all colors 
from black to red and pale gray, as well as 
diorite, both dark and light gray, occur in 
great quantities at points where quarries 
could be located dose to harbors. The char- 
acters of these rocks will be described in the 
petrographical section of this Report. 

Schreiber and its Vicinity. 

' A little over a mile from Schrieber is the 
pyrite deposit on location B606 owned by the 
Davis Sulphur Ore Company of New York. 
The president is H. J. Davis ; 
dmJSt on treasurer, C. B. Stranahan. The 
' country rock is a diabase, through 
which a dike of granite has been erupted. 
The pyrites deposit extends at right angles to 
this dike up to it, but not beyond it. The 
deposit has been uncovered for about 70 feet 
and has a width of three to 10 feet. On 
the surface it has decomposed to a gossan for 
about 10 feet, which has all been removed. 
The ore is mostly pyrite, though there is con- 
siderable pyrrhotite in. places. The latter 
frequently carries chalcopyrite. The pyrrho- 
tite is considered useless as a source of sul- 
phur. The pyrite is very pure and a trial 
shipment is said to have given good satisfac- 
tion. At the time the property was visited a 
tunnel was being driven into the hill to 
prove the width of the deposit at a depth of 
26 feet. If the deposit proves as extensive 
as supposed a tramway will be buUt to lake 
Superior and the ore can then be cheaply 



shipped to the American market. The pre- 
sent owners have had long experience in 
manufacturing sulphuric acid. Their mines 
in Massachusetts are now nearly exhausted, 
and they are looking to lake Superior for raw 
mateiiaL The mine foreman said that he 
understood $15,000 had been paid for the 
property. 

' A few hundred yards from the pyrite, car- 
bonaceous shales outcrop along the bank of a 
small creek. A pit was excavated in the side 
of the hill under the impression that the 
material was graphite Several barrels of 
the more graphitic shales were standing near 
by. No mora work is being done here, as it 
is realized that the substance is useless. 

' The following morning I went with Mr. 
Samuel Otisse to see the locations of which 
he ia managing the development. We went 
east of Schreiber for four miles 
Mfninf Oom-on a Canadian Pacific locomotive, 
and then followed a good trail to 
the north of the track for three-quarters of a 
mile. The locations AL216 and 217 are 
owned by the Otisse Mining Company of 
Schrieber. President, Creorge Marks of Port 
Arthur ; secretary, Alfred Peters of Schreiber ; 
capital, $1,000,000 in $1 shares. Five veins 
have been found on the property, but only 
one has been worked, lliis, the main vein, 
runs about northeast in diorite schist. Two 
shafts have been sunk on the vein 1,200 feet 
apart. No. 1 was down 34 feet and showed a 
band of quartz four feet wide mixed with a 
little schist. The south wall is well-defined by 
a dike of diabase running with the schists. 
On the north the wall is not clearly defined. 
No. 2 shaft, situated on a hill, has been sunk 
for 30 feet. The quartz is here mixed with 
schist as in No. 1, and the same dike of diabase 
forms a definite wall on the south. The quartz 
is blue-gray in color, with considerable pynte 
and a little visible gold. In No. 2 a little 
pyrrhotite is seen in the quartz. A mill test 
of one ton made at Kingston gave $16.53 as 
the value of the free gold and concentrates. 
A sample taken for assay gave $15 per ton at 
the School of Science. W.' 

The Empress Mine. 

* At Jackfish bay I met the caretaker of the 
Empress mine and he was kind enough to- 
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guide me in and show me the property, 
though not without some misgivings. The 
' ^ , mine was dosed down and he had 

Bxtent of 

working* »i strict Orders to admit no one to 

the mme. 

the underground workings. After 
some trouble I succeeded in persuading him 
that I had a right to enter and that I could 
not wait for two days to obtain permission 
from the president. The early workings and 
the mill have been sufficiently described by 
Dr. Coleman in the sixth Report of the 
Bureau of Mines, p. 110. Since his visit the 
tunnel has been driven into the side of the 
hill intersecting the veins and perptiitting of 
very economical working to that level. All 
ore is delivered by gravity at the top of the 
mill, and no pumping is necessary to drain 
the present work- 
ings. Mr. Bow, the 
Inspector, and my- 
self measured with 
a tape the length of 
the tunnel and 

drifts, a plan of^p^\y, 

which is here given 

on the scale of 200 

feet to the inch. 

* From the en- 
trance of the tunnel 

to No. 1 vein is 229 

feet. A drift has 

been carried along 

it for 35 feet to the 

east. The 
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about eight feet wide and pretty uniform. 
Near the tunnel a little stoping has been 
done, the only work of the kind under- 
ground. The whole vein seems well mineral- 
ized. On the west side only a shot or two 
hfts been put in this vein, but there is a large 
showing of quartz. Just south of the vein 
about 20 feet of well-mineralized quartz is 
seen on the side of the tunnel. A. little 
north of the same drift there is a similar 
showing six to nine feet wide. Nothing has 
been done with these veins yet. No. 2 vein 
is cut by the tunnel 263 feet from the 
entrance. A drift has been run 82 feet to 
the east along a vein six to ei^ht feet wide. 
At the end of the drift the vein is seven feet 
wide, of which about one-half is quartz and 
the rest schist. On the west a drift has been 



carried 31 feet on No. 2 vein, where it 
pinches out entirely. In the roof of the 
drift near this tunnel there seems to be 
plenty of quartz. Seven feet north of No. 2 
drift a vein of quartz well mineralized and 
seven feet wide is seen on the face of the 
tunnel dipping 46" sou'h. The third drift 
was begun 386 feet from the entrance of the 
tunnel. To the east it was carried 32 feet 
along a veiu eight feet wide. The vein 
material consists of quartz carrying pyrites 
in considerable schist. In places about half 
of the vein is quartz.' On the west the drift 
has been run 84 feet along a vein averaging 
about seven feet. As on the east, the quartz 
is distributed through considerable schist. 
At the end of the drift the thickest single 
piece of quartz was six inches. Nearer the 
tunnel there was more quartz. The tunnel 
has been run 31 feet beyond tne third drift. 
Below the mouth of the tunnel is a large, 
high ore dump of quartz and pyritous schist 
in about equal proportions. 

* The buildings at the mine are very neat 
and complete. They comprise the stamp 
mill, sleeping and eating camp, assay office, 
blacksmith shop, machine shop, dressing 
room, powder houses, stables, giain shed, oil 
house and pump house. Previous to the 
driving of the tunnel considerable surface 
work was done. A number of test pits were 
sunk and some mining in an open cut. These 
have now all been abandoned. 

* At the end of July the mine was closed 
pending a report on the property. The rich- 
ness of the quartz is hardly up to expecta- 
tions, and it is understood that the directors 
contemplate sinking a shaft to prove the 
amount of vein material. If this is as great 
as supposed a much larger mill will be 
erected. Assays of four samples of the ore 
ranged from $1 to $4, averaging <J2.50 per 
ton. The concentrates, containing a good 
deal of sand, yielded $6 per ton. 

* On the road from the Empress to Jackfish 
bay I passed the Mogotherium mine, owned 
Mogothar. ^7 ^^® Jackfish Mining Syndicate, 
lum Mine. ^^ J T. Home of Fort William 
is the manager, but no work was going on at 
the time. Some of the workmen still camped 
on the property told me that the vein had 
been traced for half a mile and pits were 
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sunk at intervals. I visited the deepest of 
these pits. At one there is a vein of white 
quartz in granite and carrying pyrites and 
galena. The vein is somewhat irregular, the 
quartz and granite being mixed. No free 
gold is visible, but some is found by assay- 
ing. At another pit the walls are of schist 
and the quartz occurs in stringers through it. 
A little free gold has been found here. The 
quartz is very white, but carries pyrite, chal- 
copyrite and galena in small quantities. 

'On the east side of Jackfish bay is the 
Megatherium mine, owned by the same com- 

Megiither- V^^J ^^ ^^^ Mc»gotherium. As it 
ium Mine. ^^^ ^^^ working, and as I was told 

there was nothing to be seen but a shaft full 
of water, I did not think it worth while to 
lose a day by stopping to examine it. A saw- 
mill has been erected on the property to pro- 
vide lumber for a stamp mill, which appar- 
ently will not bo required for some time. W. 

Missanable Station. 

Three and a half miles west of Missanabie 
Station on the 0. P. R. there is a cutting in 
which coal was supposed to occur, 
posed "ooai A visit to the spot showed that the 
***** ■ material taken for coal is only a 
black volcanic glass, which has been formed 
by rapid cooling of the edges and thinner 
parts of several diabase dikes, the largest one 
about a foot and a half wide. The country 
rock is a slate or phyllite. A pit 10 feet 
deep has been sunk north of the railway upon 
the largest dike, there only a few inches wide. 

Part of a day was spent in visiting some 
gold locations on the shores of Dog lake, 
Gold loca- seven miles southwest of Missan- 
tiona. abie, and easily reached by canoe 

from the station. Here Mr. John Halliday 
has taken up two locations of 40 acres, show- 
ing numerous veins and irregular masses of 
quartz in a country rock of green altered 
diabase, much shattered in places, the fissures 
being filled with quartz. A dike of granite 
or felsite and some patches of coarse grained 
diabase occur in the fine grained altered 
rock, not far from some of the veins. Part 
of the granite is changed to protogine. One 
of the veins is 3( feet thick and is traceable 
sonje distance along a ravine. It lies very 
flat, but is irregular, so that the dip was 



hard to determine. As a rule the quartz is 
white, but portions of it contain pyrites and . 
galena. Free gold is not seen in the ore, but 
portions of it show ^old when assayed. 

These locations may be looked on as belong- 
ing to the most noitherly part of the Michi- 
picoton mining ref^rion, which has been 
described by Professor Willmott in another 
part of this Report. 

Wahnapitae Region. 

The nearest of our new northern gold fields 
to the more populous parts of the Province 
Routes to is that of Wahnapitae, since by rail 
SpiSe** *^d stage it may be reached from 
country. Toronto in twenty-four hours. 
Sudbury is the natural capital of this gold 
mining region, though it is generally thought 
of only in connection with mines of nickel 
and copper. 

Lake Wahnapite may be reached by a 
stage drive of about 20 miles from Sud- 
bury, or by a somewhat shorter, though 
stonier road from Wahnapitae station, where 
the C.P.R. crosses Wahnapitae river. From 
Boland's Landing on a deep bay to the south 
of the lake a steamer plies to the Crystal and 
other mines on the east side ot Wahnapitae, 
the distance being about ten miles. A few 
hours' canoeing with two or three portages 
lead from this point to the more easterly 
properties of the region, about Kookaganiing 
lake. From the south end of this lake a road 
somewhat shorter than the two that have been 
mentioned leads south to Markstay, the second 
station east of Wahnapitae on the Canadian 
Paci6c. 

Much of the country between the gold 
region and the points mentioned alonfir the 
railway, Sudbury and Wahnapitae, is 
th^raSon. covered with thick dr«ft deposits, 
^^^Lale so that little solid rock is visible 
and prospecting can hardly be car- 
ried on ; but east of lake Wah- 
napitae this difficulty vanishes, and the numer- 
ous small lakes with many bays and islands 
afford excellent rock exposures. This part of 
the region corresponds precisely to the '* rocky 
lake country " of Lake of the Woods district. 

The region is covered by Dr. Bell's map of 
the districts of Algoma and Nipissing (Sud- 
bury Sheet) published by the Geological 
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Survey in 189 1^ and the corresponding map, 
somewhat revised, published by the Bureau 
of Mines in 1892. These maps are of much 
value in studying the geology of the region, 
though, as one expects when a large tract of 
difficult country is mapped in a limited time, 
there are minor points requiring changes. 

The geology of the region was described 
many years ago by Alexander Murray^, and 
more recently by Dr. Bell^, in connection 
with the Geological Survey. 

The rocks of the gold region as mapped 
by Dr. Bell are entirely Huronian, with 
numerous eruptive masses of greenstone 
(diorite or diabase) penetrating them. The 
prevalent varieties are pale quartzites and 
fijrraywackes, the latter sometimes slaty or 
massive in appearance, and often containing 
sparsely scattered pebbles of granite, syenite 
or jasper. A gray limestone occurs on Wah- 
napitae river to the south, but is not widely 
found in the gold district. 

In general there are considerable differ- 
ences between the geology of this gold region 
and that around Lake of the Woods and 
Rainy lake. In the more westerly gold dis- 
trict quartzites are rare and gray wackes only 
moderately prevalent, while green schists are 
the commonest rooks. As a general rule, 
too, in the western region gold is found 
chiefly near the contact of Huronian with the 
Laurentian gneiss and granite. Here how- 
ever gold deposits are found eight or ten 
miles away from the nearest Laurentian 
contact. 

On July 29 Professor Willmott and the 

writer left Sudbury by stage for Wahnapitae, 

a distance of 16 miles in a 

lAke straight line, but several miles far- 

* °»i>* therby the somewhat crooked road. 
On the way the pleistocene deposits proved 
of much interest. For six miles to the north 
and east of Sudbury there are plains of clay 
and silt forming good soil, evidently old lake 
deposits. Most of this part of the route is 
well settled and the farms showed good crops 
of timothy and clover and fields of oats, 

peas, etc. 

Beyond the lacustrine clays there are level 

1 Geol. Sur. Can., 1863-56, p. 174, etc. 

2 Ibid., 1890-91, part F, especially p. 14 and 
fo' lowing pages. 



plains of sand, probably deposited by glacial 
streams from an ice -foot to the east. A few 
farms are occupied on these barren looking 
plains. Some miles through the sand bring one 
to the Holland and Emery Lumber Company's 
Headquarters camp, where one is surprised 
to find a small village and a narrow gauge 
railway used in lumbering. ^ This road runs 
from a point on the Wahnapitae river a mile 
or two north of Wahnapitae station on the 
C. P. R., and branches out in various direc- 
tions over the sandy and stony plains. When 
the timber is cut from one portion the rails 
are taken up and relaid toward another point. 
Much of the grading is done by trestles or 
filling with logs. This is perhaps the only 
railway in the Province having no direct con- 
nection with any other road. It was once 
built down to the C. P. R., but a bridge at 
that end of the road has become unsafe, so 
that the last mile or two of the railway have 
been abandoned. 

From the Headquarters camp there are 
about eight miles of travel to Boland's Land- 
ing on lake W^ahnapitae, mostly over a very 
interesting moraine country, in general fairly 
level, but often broken by kettle holes of 
immense size. The largest kettle is three- 
quarters of a mile in length by a quarter of a 
mile in breadth, and is 165 feet deep (aner- 
oid). There is a small lake covering the 
lowest part of the bottom, and this is said to 
be 60 feet deep. 

Descending towards lake Wahnapitae a 
series of quite distinct terraces occurs, the 
descent being about 290 feet as shown by 
aneroid. 

The road was muddy and bad in places on 
the clay land near Sudbury, but dry and 
fairly good over the sand plains and morainic 
region. Several miles of it follow the aban- 
doned road bed of part of the Emery railway. 
While we were at Wahnapitae a force of men 
employed by the Government were effecting 
great improvements in the road, straighten- 
ing crooked parts and regrading others. 

Except on a hillside near Headquarters 
camp, no rock was seen in place after leaving 
the hills about Sudbury until lake Wahnap- 
itae was reached. 

3 Mentioned by E. M. BurwMb, Bnr^ Min 
Report, 1896, p. 167. 
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South of Lake Wahnapltae. 

Lake Wahnapltae is a fine body of water, 
uuuBually free from iBlanda except along its 
j^0 southeastern side. It is about 10 

WahMpitM-m^Qg ijj greatest length from east 
to west and about eight from north to south, 
affording stretches of open water dangerous 
for canoes in windy weather. The lake is 
reputed to be very deep, but a sounding 
made with trolling lines in the bay a mile 
north of Boland's showed a depth of only 
130 feet where 1,200 had been reported. It 
is probable that the wider part of the lake, 
which is quite free from islands, is much 
deeper. The Wahnapitae river enters the 
lake on the north side and leaves it from 
Outlet bay on the southeastern end. It 
affords an excellent water power between 
this and the railway. 

No mines are worked on lake Wahnapitae 

itself, though the Sheppard mine was oper- 

3 ated some years ago for a short time 

Sheppard 

mine and on the north side of the promon- 
tory between the two southern 
bays. The workings consist of a short drift 
into the face of a hill near the shore, and of 
a small open cut near the top of the same 
hill. The openings show only narrow quartz 
stringers, now apparently almost worked out. 
What ore was obtained is said to have been 
rich, and was treated in an arrastra after the 
Mexican plan. The stone pavement with its 
round wall of wood and some parts of the 
framework as well as the heavy stone blocks 
dragged round on the pavement by horse 
power to grind the ore are still to be seen. 
So far as known this is the only arrastra 
which has been used in the (Ontario gold 
region ; although for free milling ores this 
method is said to give good results with com- 
paratively small expense for machinery. 

The country rock appears on microscopic 
examination to be partly granite and paitly 
arkose, interesting from the fact that some 
parts of the rock are crowded with crystals 
of mii^pickel. The shore near the arrastra is 
of a pale flesh colored quartzite, or rather 
arkose, since it contains much felspar, easily 
mistaken for granite. * 

4 Royal Com. on Mineral Resooroes of Ontario, 
p. 436. 



A mile or two south of this the Mammoth 
vein was found by John Boland nine years 
m. ^ '^^^ ^^^ more or less explored by 
moth vain, the Bonanza Nickel Mining Com- 
pany, who own nickel properties near the 
lake. The vein can be reached from Outlet 
bay by a trail through the woods, about two 
miles in length, or by a road four miles long 
from Boland's Landing. The property lies 
along a small lake, and the white quartz, 
sometimes 50 or more feet in width, can be 
followed more than a quarter of a mile. 
With the quartz is much of a coarsely crys- 
talline carbonate, weathering brown, "uid a 
few sulphides. In large vugs immense crys- 
tals of quartz with much corroded surfaces 
are found. The country rock is diabase, but 
along one wall a few feet of impure dolomite 
may be seen. At the eastern end of the 
vein a shaft has been sunk 60 feet, and 50 
feet of drifting has been done at the 35-foot 
level. The Government diamond drill was 
employed in exploring this body of quartz 
in 1895,^ when two hohs were drilled. 
Although portions of this great mass of quartz 
carry gold, the average appears to be too low 
in grade to be workable. 

North of Lake Wahnapitae. 

The Crystal mine on a small bay or lake 
connected with the eastern side of lake Wah- 
CiTBtai Gold napit«i6 by a narrow channel, just 
Mina. navigable by the little steamer 

which brings supplies and psssengers, is by 
far the moat important mine in the region. 
In fact no other property has been so far 
developed as to be properly called a mine. 
The rocks observed on the property are 
mainly diabase, sometimes containing quartz, 
and a dark green compact chlorite-dolomite 
rock, having a very flinty fracture. At the 
foot of the small hill where most of the veins 
occur there is a little outcrop of granite, or 
perhaps very acid quartz diorite, which may 
have had an important effect on the forma- 
tion of the veins. These are several in num- 
ber and irregular in thickness and dip, some- 
times making sharp bends and enclosing bones 
of country rock. On the whole however there 
seems to be a large amount of quartz, so tar as 
present development has opened up the veins. 

5 Bnr. Mines Repcr^, 1896, p. 229. 
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No. 1 shaft, the most easterly, was down 
40 feet at the time of our viait and showed 
Workings on ^ vem 16 inches wide, con- 
tha location, taining qaartz with chalcopyrite, 
pyrrhotite and iron pyrites. The vein dips 
W* to the south and strikes s. s. e. and 
w. v, w. No. 2 vein is very flat at first and 
broken into several portions running at vary- 
ing angles, but dipping down at the bottom. 
Many horses of country rock are enclosed in 
it, but its average thicknees is about 20 
inches. Two short drifts have been run on 
this vein, meeting a short distance in. No. 
3 shaft has been sunk to 100 feet deep from 
the top of the hill, striking a vein two feet 
wide at the depth of 85 feet, and a drift had 
been run 36 feet into the hill towards it from 
below but had not yet met the shaft. The 
quartz from this drift contains much of a car- 
bonate which weathers brown« probably dolo- 
mite or ankerite, and small quantities of sul- 
phides. 

A five-stamp mill made by the Jenckes 
Machine Company had just finished its 
The stamp ^"*' ^^^ while we were there, 
mill. Things were apparently running 

smoothly under a practical mill man from 
Nova Scotia, who informed us that the stsmps 
dropped five or at most seven inches, 85 
times per minute, with a 35-me6h screen. 
The gold is 85 or 90 per cent, free milling, 
and 90 per cent, of the coarse gold ia saved 
in the mortar box. Only a small percentage 

of concentrates was obtained by the Frue 
vanner, but the tailings seemed fairly 

clean. The brick of gold just secured was 

said to represent about $15 per ton of ore 

crashed. 

The name '* Crystal '' was applied to the 
mine because of the handsome gold specimens 
obtained from it, some of them showing plane 
surfaces. They are not however true crystals, 
since the surfaces result from contact with 
smooth faces of quartz, the gold forming 
plates in thin fissures ia the quartz. The 
mine affords a certain amount of ore much 
richer than that treated in the first mill 
run. 

Thanks are due to the Hon. Peter White, 
president of the company, and Mr. R. Mc- 
Connell, general manager, for accompanying 
as throu«ch the mine and mill. 



The Corns tock mine is situated just to the 
south of the Crystal apd shows similar geo- 
Oomstock logical conditions. As the man in 
^*°® charge refused to let us enter the 

shaft, there is nothing further to be said of 
the property. 

Having engaged John Boland, the pioneer 
of the district, as guide and canoeman, we 
Kookanm- portaged into Matagamishing lake 
ingiAka. (pronounced by the inhabitants, 
Matog-amisheen), crossed the lower end of 
this lake and ascended the crooked McLaren 
creek for about two miles, where a long and 
sometimes steep portage leads eastward to 
lake Kookagaming (pronounced Kokogam- 
ing). This is a complex body of water with 
intricate channels and Several long points snd 
islands, making navigation puzzling to the 
newcomer. A portage of a chain or two 
across a aandy point saves several miles of 
paddling when on the way to the main lake. 
The map is unfortunately not very accurate 
as regards this lake, which, though only 
about six miles long, has a very extensive 
shore line. 

There are several prospects on and near 
the lake, and we visited most of those on 
which aiiy work had been done. A quarter of a 
mile north of the portage across the sandy 
point a small boss of quartz porphyry shows 
itself on the west shore, and a quarter of a 
mile beyond this a fissile slate occurs. The 
northern expansion of the lake is connected 
with the main lake by a narrow channel 
100 feet long, having a marked current 
when we passed it, so that one might properly 
speak of this northern bay as a separate 
lake. It has the same clear, colorless 
water and green, unbumt shores as the 
mainlake. 

Some distance beyond the narrows, on the 
eastern shore, one sees a log house, the Gold 
Gold Cliff ^liff Mining Company's camp, where 
^°®- we found two men in charge. They 

took us across the peninsula to another bay, 
where on t he very steep shore a tunnel had 
been driven in, it was said, for 180 feet. As 
the mouth of the tunnel was boarded in and 
locked we were unable to enter it. The 
quartz on the dump contains much dolomite 
and some sulphides. Small veins near the 
top of the steep bluff 70 feet above contain 
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rusty quartz with copper pyrites. One of the 
small veins wm iieputed to be rich in free 
gold. The country rock is apparently a fine 
grained graywacke, containing a few small 
rounded pebbles of red granite. 

At the south end of Kookagaming lake we 
visited the Moose mine, WD32, located 
in 1892, the oldest location on the 
lake excepting Ml and M2. Here 
there are several well defined fissure veins 
in a slaty gray rock containing angular 
granite fragments. No. 1 vein runs about 
120" and dips 45"* to the southwest, is about 
18 inches wide, and can be traced some hun- 
dreds of yards. The quartz is white, con- 
taining pyrite, chalcopyrite and galena. 
'Some fragments containing free gold were 
picked up during our visit. The only devel- 
opment is a pit about 10 feet deep. A 
sharply walled vein a foot wide runs paralled 
to it a short dibtancs away, and several other 
veins two feet wide or narrower may be seen, 
but the quartz they carry looks less prom- 
ising. A small mill of a peculiar kind, too 
frail and light to be of real use so far as one 
could see, stood in a leaky house not far off ; 
and a fairly good log house on the bay served 
as dwelling for the man in charge, E. T. 
Havard, who merits our thanks for his hospi- 
tality and kindness in serving as guide. 

We next crossed a portage toward a small 
lake to the south and visited WR35, said to 
LocaUon ^ owned by Ewan Mackenzie, of 
WRds. Toronto. The main vein here is 
from six inches to a foot or more wide, runs 
about 140° and dips 46° to the southwest. The 
country rock appears to be similar to those 
mentioned previously, and encloses fragments 
of felsite and granite. A shaft had been 
sunk 35 feet on the incline, and the 
quartz on the dump looked well, containing 
pyrites and a carbonate resembling ankerite, 
as well as free gold. There is a smaller par- 
allel vein a few feet to the southwest, also 
included in the shaft. 

On WD66, a location near the southeast 
end of the lake, owned by Mr. Charles Ford, 
Location ^^ere is a vein about ten inches 
WD66. wide, running nearly east and west 
and dipping Gb** to the south. It is irregular, 
but can be traced for some distance. There 
is a distinct foot wall, but the hanging wall is 



not so well marked. The country rock is 
coarse grained quartz diabase. About 30 
feet to the north a parallel strip of quartz 
runs in a shattered band of rock about six 
feet wide ; and several small stringers three 
or four inches wide run diagonally toward 
the main vein. The quartz is heavily im- 
pregnated with iron and copper pyrites and 
contains a little native copper and peacock ore 
(bornite). Some free gold can be seen, and 
the rock pans. Still another vein occurs on 
the property, running northwest and south- 
east, and having a width of a few inches to 
two feet. It contains much copper pyrites 
in places. A small dike of diabase runs par- 
allel to the main vein and has a band of 
quartz along one side, as if the fissure it fol- 
lowed had opened a second time. 

On the whole one may say that the veins 
in this area of quartz diabase are much less 
regular than those in the graywacke and ash 
rocks described above. Our thanks are due 
to Mr. Ford for his kindness in various ways. 

North of the Moose mine a hill of light 
flesh color attracted our attention, suggesting 
a boss of granite. A climb to its top showed 
about half a square mile of hills formed of a 
rock much like binary granite in appearance. 
A careful microscopic examination since re- 
turning to Toronto proves however that the 
rock is really an arkose, a rock consisting of 
grains of quartz and felspar cemented togeth- 
er, or perhaps a crushed and reconsolidated 
granite. A very similar rock occurs on the^ 
shore of lake Wahnapitae at Sheppard's mine. 

On our return to the Crystal mine we vis- 
ited one or two prospects on lake Matagami- 
shing. At the Last Chance, on the 
on and bay forming the south end of the 

near lake 

Matagami- lake, may be seen a vein six or 

ehing. 

eight inches wide, said to be trace- 
able for a long distance. It runs about 10** 
south of east and dips slightly to the south. 
The country rock is coarse diabase. The 
quartz looks well and carries free gold. Two 
men were at work on a shaft, which was 
18 feet deep at the time. There are several 
other veins of similar size on the property, 
but not so rich as the one worked. 

We tried to find the Hub mine, a mile in- 
land on the east side of the lake, but failed 
in our search, since lumbermen's trails were- 
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numerous and we could not obtain a guide. 
It wsB stated that a shaft was sunk there on 
a vein 12 feet wide, and that the quartz 
assayed well. The two properties just re- 
ferred to are about two miles east of the 
Crystal mine. 

A mile or two north of this we observed a 
bed of quartzite containing a breccia with 
angular fragments of greenstone, but no gold 
bearing veins are reported from the quartzite, 
which appears to be uniformily barren. 

To the north of lake Wahnapitae iron ores 
have been found, both magnetite and hcma- 

DiKoveriw ^^^» ^^^ ^ there was no guide avail- 
of Iron Ore. g^Y)\e^ and we were informed that the 

ore beds are inland and hard to reach, we 
decided not to visit them on this occa- 
sion. 

Too little work has been done in the Wah- 
napitae gold region to justify any very decided 
Gompariaon statements regarding its import- 
^^wo^^^ ance, since only one mine has 
"•**'**- actually begun to produce bullion, 

and even that had no shaft deeper than a 
hundred feet on the 1st of August. The 
area in which gold has been found is small as 
compared with the gold field of western On- 
tario, a fact probably accounted for by the 
relatively small number of prospectors in the 
field and the limitation of prospecting in dis- 
tricts containing pine. 

So far as our observations go, the gold 
bearing veins occur in quite different country 
rocks from those of the Rainy Lake region, 
most of rhe veins being in impure dolomite, 
graywacke or diabase, all of Huronian age 
and at a distance from any Laurentian con- 
tact. In the case of the Crystal mine a small 
eruption of granite seems to have had an 
influence on the production of the ore bodies, 
but no other examples of the kind were seen, 
if the small stringers of quartz in granite con- 
taining mispickel at the Sheppard mine are 
left out of account. 

We saw only one body of quartz of large 
size, the Mammoth vein of the Bonanza Nickel 
Mining Company, but this seems to be of too 
low grade to work at a profit. On the other 
hand there are several veins of moderate size 
and numerous small veins which have been 
proved to carry gold, sometimes very richly, 
the finest specimens obtained in Ontario hav- 

3 M — ii. 



ing come from the Crystal mine. If thia 
promising property proves as productive in 
depth as it has been near the surface, its 
owners should be satisfied. 

The fact that in the Wahnapitae district 
rich, if not very large, veins of gold quarts 
can be reached from the capital of Ontario in 
24 hours, should attract attention to this 
hitherto rather neglected region. 

Sudbury Region 

Small veins said to carry gold occur on the 

rooky hills about Sudbury, but no work of 

Minerals in ^^7 importance has been done on 

Md SSitaon ^^®"* *"<! ^® ^^^ ^^^ ^^^ *"ne to 
townBhips. visit them. A day was devoted to 

visiting the Citizens' Coal, Gold and Nickel 
Mining Company's property in Fairbank 
township, near Vermilion river, but some 
analyses not being complete, no report will 
be made at present. A visit was made to the 
McConnell mine, and also to the adjoining 
Vermilion mine, 20 miles southwest of Sud- 
bury and a short distance north of the ** Soo'* 
line. 

At the McConnell mine, lot 8, con. 4^ 
Deni^on township, we found active work go-' 
ing on stripping a large deposit of nickeli- 
ferous pyrrhotite. It is stated that the rusty 
gossan can be followed through several adjoin- 
ing lots for a distance of about two miles. 
Where pits had been sunk through the gossan 
to the fresh sulphides, masses of copper 
pyrites and pyrrhotite (magnetic pyrites) 
mixed with some quartz were disclosed, giv- 
ins; promise of an important body of nicked - 
copper ore. The country rock is diorite with 
some hornblende schist, on the noth side of 
a band of diorite (or perhaps altered gabbro 
or diabase) near a narrow outcrop of *' syenite" 
as it is calltd locally, really crushed and 
sheared granite. The Drury mine is said to 
be on the north side of the same band of 
diorite, aud the Vermilion and Worthington 
mines to be on the south side of it. Rock 
obtained from properties on both sides of this 
band contain gold and the interesting plati^ 
num ore, Sperrylite (Pt As^), botli of which 
may be obtained by panning. Spenylite, it 
will be remembered, has been found nowhere 
else in the world than in this district. It is 
probable that the small amount of platinum 
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obtained from the Copper Cliff nickel-copper 
ores comes from the same mineral. 

The Vermilion mine, a short distance to 
the east across a small lake, though worked 
VeimiUon ^ome years ago has been idle for a 
*'*°*' long time, owing it is said to dis- 

putes as to ownership. Mr. W. G. Duncan, 
a farmer near by, well acquainted with the 
mine when it was being worked, took us over 
* the property, which is of special interest from 
the variety of metals it contains, gold, platin- 
um, nickel and copper. Three small shafts 
have been sunk on the property, No. 1, the 
deepest, going down 60 feet. It is s'ated 
that ore containing 42 per cent, of nickel is 
foimd at the foot of the shaft on the south 

- - - • - - - 

* On the Bubject of platinum, its identification, 
Bources of supply and separation of the ore, the 
following extract from a circular recently isfiued 
by Baker & Go. of Newark, N. J., will be inter- 
eating and instrnotive to prospectors : 

The constantly-increasing demand for platinum 
in the arts and manufactures of the world, and the 
present limited sources of supply, have in recent 
years greatly enhanced the price of the metal. 
Because of the peculiar and valuable qualities of 
platinum it is believed that the consumption of the 
metal would be greatly increased if the supply was 
sufficient to materially lower the cost. 

This circular is issued for the purpose of calling 
the attention of prospectors and miners to the in- 
creasing demand for the metal, even at present 
prices, and to the wide distribution of the ore, 
with the 'hope that by their aid new and rich 
deposits of the same may be located. 

Contrary to poptdar impression, platinum and 
associated metals are widely distributed, although 
they have thus far been found in paying quantities 
in but few localities. This condition is perhaps 
largely due tn the higher intrinsic value of gold 
and to the limited acquaintance of prospectors and 
miners with the means of identifying platinum ore 
and of its economic separation. Up to the present 
time the platinum of commerce has been obtained 
entirely from alluvial deposits, although it has 
been reported in limited quantities in situ. About 
eighty per cent, of the present supply is derived 
from the alluvial deposits of the Ural Mountains, 
but there are few, if any, of the gold-bearing 
gravel beds of the world that have failed to yield 
platinum, and it is more than likely that large 
quantities of platinum ore have been thrown away 
with the black sand washings from gold placer 
deposits. The distribution of the ore may in fact 
be regarded as practically coexistent with gold 
placer deposits, ss is evidenced by the following 
lut of localities, excepting Russia, that have 



side. The country r. ck is diabase, with some 
diorite schist, felsite and quartzite. The ore 
body is quite irregular in its boundaries and 
is weathered to gossan to the depth of six 
feet, since the mixture of pyrrhotite and 
copper pyrites very readily oxidizes to sul- 
phates, which afterward afford oxides. Some 
of this rusty, porous ore taken from the upper 
part of the shaft by myself, assayed two dwt. 
per ton of gold and 38 dwt. ( = 69 grams) of 
platinum, showing a very valuable ore ; and 
portions of the rusty sand show a long string 
of bright tin-white psrticles of Sperrylite 
when panned. Quite large pieces of native 
copper have been obtained from this ore 
body.* 

yielded the ore in varying quantities. In Cali- 
fornia, in nearly if not all of the gold-bearinff 
gravel and sands ; in Oregon, Georgia, North 
Carolina, Alaska, on the Yukon river, Canada, 
Briti«h Columbia, Mexico, Colombia and Brazil, 
South America, and Australia. 

The genesis of native platinum is not well under- 
stood. In two cases it has-been reported as found 
in quartz veins, but these reports have never been 
verified, and the theory of dei>osition from solution 
based upon them is rendered extremely doubtfnl, 
by the known insolability of the metal. The 
undoubted occurrences of platinum in situ are in 
Russia, Brazil, New South Wales, Canada and 
Colombia. 

Platinum ore is usually found in the form of 
rounded or flattened grains or *'sand," occasionally 
in irregular lumps of the size of peas ; large nug- 
gets are very rare— the largest as yet found weigh- 
ing twenty-one pounds. 

The ore has a metallic lustre and is distinguished 
by its steel gray color, shining light gray streak 
when rubbed on a hard white surface, high specific 
gravity (16 to 19) infusibility in the hottest blast 
furnaces and insolubility in any single acid. It is 
not affected by borax or salt of phosphorus before 
the blowpipe, except in the finely divided state, 
when reactions for iron and copper may be ob- 
tained. It is soluble only in hot nitro-hydroohlorio 
acid {Aqua Beffia), 

Platinum ore is a complex body consisting of the 
metal in combination with varying proportions of 
the other members of the platinum group, such as 
bidium, rhodium, palladium, ruthenium and 
osmium, together with from four to 20 per cent, 
of iron. In alluvial deposits the ore is generally 
associated with iridosmine (a native alloy of 
iridium and osmium, possessing a degree of hard- 
ness superior to that of hard-tempered steel) 
magnetic iron sand, chromite, garnet, epidote and 
often with zircon, serpentine, ilmenite, peridoet. 
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Shaft No. 2 goes to a depth of 35 feet, and 
it is said that diamood drill holes show 95 
feet of ore to the southeast of it. 

No. 3 shaft is on gold quartz, one seam 
appearing to be rich in free gold. A con- 
siderable amount of ore was treated in a 
three-stamp prospecting mill near by, and. 
several thousand dollars worth of gold ob- 
tained^ ; so that the mine seems worthy of 
further development. It is to be hoped some 
settlement will be reached before long, so that 
this most interesting deposit msy be put to use. 

We walked west on the railway to Worth- 
ington to have a look at the nickel mine, now 
Nickel Mine ^^ ^ongOT Working. Slate and fei- 
st Worthing, giie schist occur some distance 

ton. 

east of the mine, and diabase, often 
rusty and gossan-like at the mine. There is 
no longer much to be seen on the dump. A 
tramway leads five miles westward from the 
station to the Chicago nickel mine, which 
however we had no time to visit, nor the 
gold mine a little this side of the enickl mine. 

Qeneral Conclusions 

In general one notes an important advance 
ill our gold mining regions during the past 
Extending 7®*^- ^he area known to be auri- 
thS giw **' Serous has been steadily extending 
r«gion8. '^ ^h^ qI^qj, p^y^ Qf ^.jjQ districts, 

and the new Michipicoton region has been 



quartz, diamond and chryeollte. Russia is the 
only country, excepting possibly New South 
Wales, that at the pieaent time mioea platinum ore 
for itself alone. 

In the former country the platinum-bearinR 
tand is found at depths of between six and forty 
feet, the *' pay streak," averaging leas than a foot 
in depth, resting directly on serpentine bed-rock. 
In New South Wales the *'pay streak" is from 
60 to 150 feet wide and underlies a loam bed 60 te 
70 feet deep, the ore occuring in the crevices of 
the bed-rock and in the gravel resting thereon. 

The method gsnerally adopted for extracting 
the ore is to pass the sand and gravel with water 
through puddling machines or revolving conical 
screens ; the platinum and fine sand paes through 
into sluice boxes beneath, while the coarser 
materials are discharged at one side. The con- 
tents of the sluice boxes are washed in the usual 
manner, and when gold is present in paying 
quantities it ia removed by amalgamation with 
mercury, the platinum remaining behind. Ex- 
perience shows that it is seldom profitable to work 



added to those previously known. A large 
number of properties have been under de- 
velopment this year, much larger than ever 
before ; so that we may expect shortly to 
have the value of many hitherto problematic 
properties settled. 

The production of gold has scarcely ad- 
vanced as rapidly as was expected; but some 
GoidMiita ^^ the predictions made a year ago* 
tion'*™' were unduly inflated. 7 he number 
of mines actually producing gold 
has largely increased, there being now three 
mines on Lake of the Woods, one on the 
lower Seine, two on the upper Seine and one 
in the Wahnapitae region whose mills are 
more or less steadily at work ; besides the 
bromo-cyanide plant successfully in operation 
at Deloro in the Marmora region. 

It must be admitted however that several 
of these mines are producing ore of lower 
grade than was anticipated, and so have dis- 
appointed their owners. Nevertheless it is 
probable that all of them, with ordinarily 
Features S^^d management and reasonable 
Sf iheTdSJ economy, can produce gold at a 
^- fair profit. One mine at work last 

year proved to have ore of tog low grade to 
be treated succe8!»fully by a mill of the pres- 
ent size. Whether capital can be raised to 
equip it on a sufficient scale to give a fair 
margin for dividends is not yet certain. 

mines yielding less than three grama of platinum 
ore to the ton of gravel The average yield of the 
richeat Russian mines ia about six grams per ton. 

The refining of crude platinum is a difficult 
operation to perform and require^ apparatus and 
experience not generally available. 

Am we are extensive buyers and refiners of 
platinum and manufacturers of the metal in all 
forms, we are most anxious to encourage the 
search for and the development of new sources of 
supply of the ore. 

We have the best facilities for the correct assay- 
ing and refining of platinum ore and are purchasers 
at the highest market prices of the crude ore in 
either small or Urge quantities. We shall be 
pleased therefore to give additional and detailed 
information bearing upon this subject to such 
persona as are practically interested in this matter 
and to make teata for platinum, free of charge, on 
samples delivered f. o. b. at our works. 

' Mr. B. Charlton's evidence in Rep. of Roy. 
Com. on the Mineral Reaources of Ontario» p. 118, 
See also several other references to the mine. 
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Some of the experiences of the past year 
have shown how uncertain the results of a 
limited number of assays are in determining 
the value of a mine. As a rule the only sat- 
isfactory test is a mill run of as many tons of 
the oie as can be managed. 

On the whole the conviction is being 
reached that in spite of a few fairly rich veins 
our gold ores are in general of low grade, 
though often present in amounts extensive 
enough to justify working on a very large 
scale. Fortunately all the properties de- 
veloped except those of Marmora prove to 
h i ve essentially free milling ores, so that the 
cost of treatment is reduced to a minimum. 
As roads and steamboat and railway connec- 
tions improve, the cost of labor and supplies 
will fall ; and ease of access, with a salubrious 
climate and safety for life and property, 
must give the region an advantage over most 
others. The presence of splendid water- 
powers in almost every part of our region will 
largely solve the question of cheap power, 
even if the present large supply of wood for 
fuel should be exhausted. It is probable that 
where water carriage is available the ore may 
profitably be taken to customs mills, like 
the new one at Keewatin on Lake of the 
Woods, particularly during the earlier stages 
of development, and thus prevent the risk 
of erecting stamp mills on properties the 
extent of whose ore deposits is yet im- 
proved. 

Our energies should be directed largely to 
lowering the expense of mining and treating 
Importance ^^^ ^res, now averaging perhaps 
method»™f° °®*^ much less than >5 per ton ; so 
treatment, ^j^j^j; Qm. large deposits of ore low 

in gold can be made to yield a profit. Some 
of the Alaskan mines, like the Treadwell, 
which in December treated 19,082 tons of ore 
at a profit, with an average product of only 
92.37 per ton, should serve as examples in 
the economy of treatment on a large scale. 
It may be expected that immense masses of 
low grade ore, like some on the upper Seine 
and near Rat Portage, should be capable of 
treatment on the large scale and with as good 
profits as those of Alaska. 

The Sultana mine with its new thirty 
stamp-mill will probably lead the way this 
year as in the past ; but several other pro- 



perties are rapidly coming to the front. While 
Solid ad- ou^ advance in gold production has 
Tanoe made, been less rapid than was expected^ 
solid advance has been made, with the pros* 
pects of a well grounded and profitable flrold 
mining industry in the future. That there 
have been some failures and will be others in 
years to come is only what may be expected,, 
since this has happened in every gold region ; 
but that the successes will be numerous 
and striking there is now every reason ta 
hope. 

British Association's Visit 

At the close of the meeting of the British 
Association for the Advancement of Science^ 
held in Toronto from August 18 to August 
Biemben of ^^' "^ excursion was organized to 
A»ocii«S» ^^^^ ^^® Pacific coast via the Can- 
Oatarlo ' *^^*^ Pacific Railway. One por- 
mfningdie- tion of the excursion, including 
most of the geologists and geo- 
graphers, occupied a sleeping car which was 
dropped for one day each at Sudbury and 
Rat Portage, to give an opportunity to see 
something of the mineral resources of new 
Ontario. Dr. Dawson, Director of the Greo- 
logical Survey, had general charge of this 
branch of the excursion, but the arrangement 
snd direction of the two stops in Ontario- 
were left to the present writer, as represent- 
ing the Bureau of Mines. 

A number of men of note in geological and 
mining circles belonged to the party, such a» 
Professors Roberts- Austen and F.e Neve 
Foster of the London School of Mines, Dr. 
Blanford, formerly Director of the Indian 
Geological Survey, Prince Krapotkin, Mr. 
Lamplugh of the British Geological Survey, 
and Professors Miers of Oxford, Penck of 
Vienna and Davis of Harvard. 

The excursion was met by the mayor and 
prominent citizens at each place and most 
hospitable provision made for the comfort 
and interest of the guests. Short excursions 
were arranged at Sudbury to the well known 
Copper Cliff mine, to the McConnell nickel 
mine and to the Fairbank mine. An in- 
tended excursion to the Crystal mine was 
reluctantly given up because of the time re- 
quired for the long drive to lake Wahnapits^ 
and back. 
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All the excursionists went to the Copper 
Cliff min , by far the most important nickel 

In Sudbury 1°^® ^ ^^^ world ; examined the 
dmncu ^jpgg g^^ ^jjQ interesting eruptive 

contact of Lauren tian and Huronian ; and 
then went to the roasting beds and the smelt- 
ing works. The distinguished metallurgist, 
Dr. Roberts-Austen, was particularly interest- 
ed in this department. Afterwards the com> 
pany divided into two parties, one going to 
the nickel properties in Denison township ; 
the other going by rail and carriage to the 
curious anthraxolite deposits of Balfour and 
Fairbank townships, very interesting geologi- 
cally if not of great importance ecohomically 
so far as at present developed. Mr. Barlow 
of the Canadian Geological Survey accom- 
panied the party and furnished valuable in- 
formation from the geological side. In 
the evening the distinguished guests were 



entertained at a dinner, and tjxpressed 
their thanks for the hospitality shown them 
and their sense of the importance of the 
nickel and other mineral wealth of the re> 
gion. 

Most of the day spent at Rat Portage was 
taken up with an excursion by steamboat on 
Lake of the Woods, the well known Sul- 
tana mine being the first object of 

The Lake of . » 1 j 

the Woods attraction ; though stops were made 
at several islands affording interest- 
uig geological features, such as the agglome- 
rates and schist conglomerates of the Huro- 
nian. A short excursion was made the fol- 
lowing morning to the eruptive contact of 
Huronian and Laurentian near Norman and 
Keewatin. The excursionists were greatly 
pleased with the beauty and interest of Lake 
of the Woods, and appreciated the importance 
of the gold deposits of the region. 



Notes on the Petrology of Ontario 

By Dr, A. P. Coleman. 

other hand, numerous rocks and associations 
of rocks observed having suflBcient scientific 
importance to deserve description, are taken 
up in the present report, beginning at the 
west of the Province and working eastwards. 



THE territory covered by the Province of 
Ontario is so vast and the amoimt of 
work done upon its petrology so small, 
that, along with the necessary attention to 
economic mineralogy, care has been taken dur- 
ing our field work to obtain specimens of all 
rocks promising to be of interest, and to inves- 
tigate their field relations as far as possible. 
Some of the results of the microscopic exam- 
ination of thin sections made from the hand 
specimens taken have been made use of in 
the general report on the work of the sum- 
mer ; but much of the material accumulated 
has been of too technical a character to be of 
real value to ordinary readers of the report, 
interested in the economic rather than the 
scientific bearing of the work. As the latter 
appeals to a quite distinct audience it seems 
well to make a separate report, including 
from year to year the points of more purely 
scientific interest. Only a small portion of 
the scientific work done in connection with 
the preparation of the report on the Gold 
Regions of Western Ontario will receive 
attention in the following pages however, 
since much of it consisted in the determina- 
tion of rocks or minerals presenting no new 
or specially interesting features. On the 



The Qrande Presqu'lle. 

Some interesting rocks of rather doubtful 
age occur in the Grande Presqu'ile, and as 
this region was not explored in the interior 
by Lawson, and so has barely been touched 
on in his account of Lake of the Woods, 
it will be well to take up some of the more 
important examples here. The first point 
examined was Astron bay, on the northwest 
side of the peninsula. A band of dark crys- 
talline rocks extends along the western shore 
from the middle of Astron bay to the south 
end, and rocks of the same kind extend in- 
land as far as the southern end of Beaver 
inlet one or two miles to the west. The 
commonest facies of these dark 
rocks has the appearance of a me- 
dium grained diorite. Under the microscope 
the rock is seen to consist chiefly of plagio- 
clase (olij^oolase) with very low extinction 
angle, and hornblende with bluegreen and 
yellowish brown dichroism. The latter min- 
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eral is probably secondary after augite in 
many cases, though no augite was found. In 
addition to these minerals a little quartz and 
some orthoclase probably occur, and small 
amounts of biotite, magnetite (surrounded 
often with leucoxene), apatite and epidote 
are found. The felspars show a zonal struc- 
ture and tend to be idiomorphic. 

A somewhat gneissoid rock from a point 
two or three miles west of the south end of 
jf^^ Astron bay has a very similar ap- 

^orUelnd P^^^^^i^^^ ^ ^^^ previous example, 
Syenite. jj^^j under the microscope proves to 

contain a considerable quantity of untwinned 
felspar, so as to take a place intermediate 
between diorite and syenite. Large masses 
of reddish brown titanite occur in this 
section. 

A remarkable rock is found at the south 
end of Astron bay. In a medium grained 
Hornblende ff^J gTound-mass there are imbed- 
Porphyrite. ^^ large crystals of very cleavable 
black hornblende, often showing octagonal 
outlines. The average width of these por- 
phyritic crystals is about half an inch. On 
weathered surfaces the rock has a pitted look 
from the more rapid weathering of the horn- 
blende crystals. Under the microscope the 
ground-mass is found to consist of quartz, 
plagioclase, augite and probably some ortho- 
clase. The quartz contains many fluid cavi- 
ties with bubbles, and also slender trichites. 
The plagioclase has a small extinction angle. 
The augite is somewhat idiomorphic, pale 
greenish in color, and is to a slight degree 
changed to green hornblende. There are 
also some large prisms of apatite in the 
ground-mass. The phenocrysts consist gen- 
erally of a single, rather homogeneous indi- 
vidual of hornblende having a pleochroism of 
yeUow brown, brownish green and blue green. 
In the interior of such hornblende individuals 
there are often a few remnants of augite, not 
unlike the augites of the ground- mass. There 
is a little brown biotite mixed with the horn- 
blende. It is probable that the large horn- 
blendes were originally phenocrysts of augite 
of a first generation, more given to rearrange- 
ment than the smaller augites. The rock as 
a whole is perhaps best described as a horn- 
blende porphyrite, though it commenced as 
an augite porphyrite. 



Two specimens of a medium grained black 
rock from the south end of Beaver inlet, a 

mile and a half west of Astron bay, 

contam hardly any plagioclase and 
consist almost wholly of hornblende and 
augite, with some magnetite and apatite. 
The freshest has the augite in about equal 
amount with the hornblende. In the other 
the augite has been entirely changed to a 
chloritic mineral dotted with iron oxides. It 
seems probable that some of the hornblende 
is original, as it has now and then well de- 
fined crystal forms and shows no traces of 
enclosed augite. In other instances the 
hornblende is evidently encroaching on the 
augite. In the freshest section there is a 
little brown biotite. This pyroxenite resem- 
bles the rocks previously described from the 
same region, with the felspars left out, but it 
was not observed in connection with them. 

Several examples were collected of a very 
fine grained, gray, schistose rock resembling 

the Couchiching as defined by Law- 
Sohist or son on the shores of Rainy lake. A 

microscopic examination shows only 
traces of granular structure and little or no 
mica ; otherwise their appearance is like that 
of Couchiching gneisses. They consist mainly 
of oligoclase, orthoclase and hornblende, with 
a considerable amount of epidote and a little 
quartz. One section contains many cubes of 
magnetite. A specimen from the outlet of lake 
Kasbegogamog has much the same character. 
A handsome dark green porphyritic schist 
occurs at the contact of the Laurentian with 

the Huronian at Cross inlet, on the 
Porphyrite. ^^^^j^ ^j^j^ ^j ^^^ peninsula. The 

ground-mass is very fine grained and some- 
what lustrous. It proves under the micro- 
scope to be made up of hornblende, chlorite^ 
zoisite and epidote, while the large pheno- 
crysts, though greatly weathered into zoisite^ 
etc., have portions fresh enough to deter- 
mine as plagioclase with a large extinction 
angle (24° to 40") indicating bytownite or 
anorthite. The rock is no doubt a sheared 
porphyrite. 

Port Cold well Region. 

A remarkable mass of eruptive rocks related 
to the syenites occurs on the north shore of 
lake Superior near Peninsula and Port Cold- 
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well, rising as magniticent hills immediately are not so greatly weathered as to destroy the 

from the waters of the lake. A day was evidence for twinning if it had ever existed. 

Krupti^e 8p«nt in a rapid examination ©f The untwinned parts, making up most of the 

SS'mS these rocks and the selection of rock, would have been looked on as undoubt- 

^^■J®' specimens. Although some diffi- edly orthoclase but for the high specific 

®»»**™"- culties remain unsettled in res- gravity (2.67). As orthoclase is nowhere 

pect to these rocks, a preliminary report stated to have a greater specific gravity than 

may be made on them now. 2.58, this threw doubts on the determination, 

Syenitic looking rocks first show themselves and suggested that an untwinned plagioclase. 

at mile SOSJ on the Canadian Pacific railway, was in question, the specific gravity found 

about three miles east of Peninsula station, corresponding to that of oligoclase. A partial 

The rock here is coarse grained and almost analysis made by Mr. W. W. StuU in the 

black on fresh surfaces, but weathers to a laboratory of the School of Science gave the 

reddish color or even to yellowish white, following results : 

Four miles to the west red syenite, not quite WO* 66.62 

so coarse in grain, mixes with the dark rock, AlaOs 20.82 

probably being of later age. This variety of Oa 5.90 

rock, sometimes turning gray towards Port This corresponds most closely to the compo* 

Cold well to the west, sends dikes into most sit ion of a felspar jost between albite and 

of the other rocks of the region, and may be oligoclase. 

followed as far as Middleton (830 mile post) The other essential minerals of the rock 
with some interruptions of dark, probably are augite and mao^netite, the former making 
Huronian rock. Between Port Coldwell and about a quarter of the whole. The augite is 
Middleton the two rocks are about equal in brown with greenish edges, though scarcely at 
amounts and greatly mixed. It is possible all changed to hornblende, and is of later for- 
that the syenite and granite near Jackfish, 17 mation than the felspar, filling in spaces be- 
miles farther west, have some connection tween the felspar individuals. Until a further 
with this syenite area, though no direct con- investigation is made of the felspar the exact 
nection was traced. As the Jackfish rocks position of this curious rock must remain 
have already been described in a former somewhat doubtful. Its structure suggests 
report^ they will receive no further mention the ophitic on a very coarse scale, and, sup- 
here, posing the felspar to be plagioclase, the rock 

Both the dark purplish syenitic looking should be called diabase, 

rock and the red somewhat later rock are xhe red rock intimately associated with the 

occasionaUy pierced with dikes of diabase, dark rock just described has extemaUy the 

which is the latest rock of the region. ^^^ character of syenite, though with 

The dark rock, almost black when fresh. Syenite. considerable variations from point 

consists mainly of flat plates of felspar, mostly to point, A very characteristic specimen 

formed of two or three individual twinned, fp^j^^ ^he railway east of Port Coldwell is red 

but showing no polysynthetic twinning. The speckled with black, and consists of what is 

felspar strips are often a third of an inch in x^ost probably weathered orthoclase with pale 

length and sometimes longer. sea-green augite. the latter partly turned to 

A microscopic examination shows that most hornblende and magnetite. Another speci- 

of the felspar is entirely without striations, ^j^n from near by, dark red slightly flecked 

only small portions being striated, in the ^ith black, turns out to be of an entirely 

latter case having smaU extinction angles different character under the microscope, 

suggestmg oligoclase as the felspar. Some showing a very pronounced pegmatite struc 

parte of the unstriated felspar have little ture. Beside the intergrown quartz there is 

stnps with a diflferent extinction angle from plagioclase, greatly weathered, and probably 

the rest, somewhat microperthitic in appear- ^Iso orthoclase, with small amounts of hom- 

ance. In general the larger areas of felspar blende and magnetite, probably resulting 

^ Bur. HioM Rep. 1896, p. 108, etc from the destruction of augite. 
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A somewhat fresher specimen contains very not at all the look of a secondary min- 

little quartz, and consists chiefly of oligoclase eral. 

in more or less perfect crystals, Still other coarse grained gray rocks, as 

hornblende and magnetite being near Pic river, show a quite different habit, 

the other important ingredients. An analysis containing large scales of mica. Two were 

of this rock was made by Mr. F. N. Speller, examined microscopically, and one of them 

of the School of Science, Toronto, with the joins closely to the previous rock in composi- 

foUowing results : tion, consisting mainly of tolerably fresh 

Si 0* 49.80 unstriated felspar with a more 'decayed fel- 

Ti O* 1.82 spar interpenetrating it in which no twin- 

Al* O3 12.89 ning could be seen, and almost colorless 

^®' ^» 18.19 augite with much brown biotite and mag- 

*-. , ' netite. 

Qg^Q 5 07 A second thin section differs from this in 

]y£g 2.85 having the felspar almost all plagioclase. 

K*0 24 Zonal structure is common, the 

Na'0 4.58 center being the more basic, ranging 

^* 28 in some cases from oligoclase on the outside 

^^ ^ I^ to an acid labradorite within. Pale augite, 

* ' brown hornblende and brown biotite in 

99.94 about equal amounts make up' the rest of the 

Spec, grav 2.91 rock. The augite and part of the hornblende 

The small amount of alumina and large are idiomorphic. Part of the mica has an 
amount of ferric oxide are very surprising, unusual* dichroism, orange red and grass 
and it may be that some of the alumina was green. A portion of the augite has the inclu- 
weighed with the iron. sions and parallel extinction found in hyper- 
Several examples just east of Port Cold well sthene, but is not dichroic. The rhombic 
are of a purplish or reddish gray color, with augite is always surrounded with irregular 
black crystals of hornblende. Some black rims, probably of magnetite. This rock 
portions of the rock have the horn- shows no trace of ophitic structure, the fel- 
blende in long, slender crystals. Under the spars being short and stout, and is no doubt 
microscope the felspar, rather weathered, gabbro. 

shows no twin striations, and the dark It is probable that all the rocks described 
mineral is brown hornblende with a greenish from this region are genetically related, and 
border. The hornblende is only slightly pass by gradations into one another. They 
dichroic, red brown and paler brown, and stand on the whole between the syenites, 
looks primary ; but one crystal contains a diorites and gabbros, with extremes properly 
core of sea-green augite, suggesting that placed in each of these families of rocks, 
the original dark mineral was augite. In and intermediate members hard to classify, 
addition to these minerals much magne- Two other rocks of the region are entirely 
tite and apatite in slender needles are distinct. Specimens of two dark gray porphy- 
f ound. oiiTine "*^^ Tocks east of Port Coldwell show 
At a few points darker gray rocks are asso- diabaM. ^^^ diabase structure and seem to 
ciated with the reddish syenitic looking ones,, be dike rocks, probably later in age than the 
Augite ^^^ ^ ^^^ section displays a differ- previous rocks, though this was not certainly 
diorite. ^j^^ ^yp^ jj^ which considerable proved. One of these contains many long 
oligoclase is mingled with what appears to be needles of apatite, sometimes with dark cores, 
orthoclase, and besides the brown hornblende penetrating all the other minerals. Mag- 
there is much augite, sometimes enclosed in netite in square forms and also long black 
the hornblende, sometimes quite separate strips, probably of the same mineral, are com- 
from it. Parts of the hornblende individuals mon. Large, fresh, well shaped crystals of 
have well defined crystalline form and have olivine are also found. 
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The other rock has an ophitic ground-mass 
of plagioclase, augite, hornblende and mag- 
Au^ite netite, the hornblende being prob- 
porphyrite. j^ijiy secondary. In this lie very 
large prisms of augite and plates of plagio- 
claAe sometimes half an inch wide . This rock 
may be called an augite porph>rite. 

A compact dark gray rock with a pro- 
nounced amygdaloidal structure occurs five 
miles west of Peninsula, a few 
hundred yards north of the rail- 
way. Just what its relation is to the neigh- 
boring rocks is not clear, as they were not 
8een in contact. The amygdules resist 
weathering better than the mass of the rock, 
and BO stand up on the weathered surface. 
The freshest section shows a very tine grained 
ophitic mass in which plagioclase, magnetite 
and hornblende can be recognized. The 
amygdules have a pale rim, lai^ely of epidote 
and zoisite, and a darker centre of epidote and 
titanite with other undetermined minerals. 

Rocks near Missanabie. 

A find of coal having been reported from 
Missanabie, north of Michipicoton where 
D hu« ^^^^ ^** since been discovered, the 
dikes in rocks in the neighborhood of that 
station were studied. The most 
interesting are certain diabase dikes in 
phyllite and mica schist. The supposed coal 
turns out to be a basic eruptive glass, black 
and vitreous in look. It proved impossible 
to make a section of it thin enough to be 
transparent. This glass forms the thinnest 
ends of branching dikes, or the edge of some- 
what larger dikes, having a thickness seldom 
greater than half an inch. 

Immediately against the glass the rock is 
exceedingly fine grained, as might be expect- 
ed, and very opaque. Clear strips of plag- 
ioclase are embedded in an obscure ground- 
mass, perhaps devitrified glass, containing 
many black dendritic formations, probably of 
magnetite. 

A little farther away one finds typical 
diabase, consisting of plagioclase strips in 
augite with some magnetite. 

The "glassy diabases are two or three miles 
west of the station. A short distance east 
of the station coarser diabase is seen in a 

atting. Except for a small quantity of 



quartz it is very like the previous rock, and 
is of interest mainly from its habit of weath- 
ering into brown spherical masses. 

The Wahnapltae Region. 

A number of rock specimens collected by 
Dr. Bell from the Sudbury and adjoining 
regions were examined microscopically by 
the late Prof. George H. Williams, his re- 
sults being published in an appendix to Dr. 
Bell's report on the Sudbury district,* 
and a few rocks from the Clear Lake region 
northwest of Sudbury were described by the 
present writer in 1893,^ but in general the 
region has received little study from the 
petrographic side ; so that it may be of use 
to describe some of the more important rocks 
collected last summer on or near lake 
Wahnapitae. 

The eruptives examined are chiefly diabases 
and related rocks. A dike two feet wide on 
oiiTine location WD66 is dark gray, fresh 
diabMe. looking and somewhat porphyritic. 
Under the microscope it shows a typical 
ophitic structure, brown Or purplish augite 
filling spaces between clean cut strips of 
rather basic plagioclase. A number of rath- 
er large olivine crystals occur, and there is 
much magnetite enclosed in other minerals. 
The adjoining country rock of a gold bearing 
vein is comparatively coarse grained, and 
proves under the microscope to be a badly 
weathered quartz diabase in which most of 
the felspar is changed to saussurite and the 
augite to hornblende with a little biotite. 

A very similar but fresher rock occurs 
near a hill of arkose on lake Kookagaming 
two or three miles to the west, with less 
quartz however. The plagioclase is labra- 
dorite and is not always in slender strips, but 
sometimes in stout crystals, so that the 
structure is about midway between the 
ophitic and the granitic. 

A greatly weathered quartz diabase is 
found at the portage east from the Crystal 
mine, the quartz forming a rather coarse 
pegmatite structure with the felspar and fill- 
ing in spaces as the last mineral to soldify. 
Most of the augite has been transformed to 
hornblende. 

* Geol. Sur. Can., 1800-91, pp. 66, etc, Part F. 

• Can. Rec. Scienoe, April, 1898, pp. 843-6. 



I50 



Bureau of Mines Report 



Vol VII 



ArkotM. 



A reddish gray rock at the Crystal mine 
juBt east of lake Wahnapitae contains a very 
large amount of quartz, mostly ar- 
ranged in a roughly ** graphic" way. 
The felspar, about equal in amount, is so 
far weathered as to make identification un- 
certain. Some of it appears to be plagioclase. 
Much of it has distinct crystal form. A small 
amount of green biotite and some chlorite 
occur also. The rock is no doubt a plagioclase 
granite or quartz diorite. 

A very interesting group of clastic rocks is 
found in the Wahnapitae region, including 
quartzites, arkoses, gray wackes and 
impure dolomites. Several of the 
arkoses are quite granitic in general appear- 
ance, flesh red and massive looking ; others 
approach the quartzites. Several outcrops 
of arkose were examined. One of them, 
from the Sheppard gold mine on the south 
shore of lake Wahnapitae, has been describ- 
ed by Prof. G. H. Williams,* who refers te 
it as a felspathic sandstone or quartzite, in 
which *' angular or subangular quartz grains 
that have undergone some secondary enlarge- 
ment, are mingled with felspar which is 
changing, though it has not yet entirely 
changed to a sericitio ground-mass." Some 
of my sections show less change, perhivps 
being from fresher hand specimens. The 
quartz grains are usually fairly well rounded 
and little, if at all enlarged, while the felspar 
present in about an equal amount is granular 
also, and though somewhat weathered is dis- 
tinctly recognizable as orthoclase, microcline 
and oligoclase. Except secondary sericite, 
no other mineral can be distinguished. The 
specimens just described come from the 
shore. 

Specimens taken from the small workings 
on the brow of a hill one or two hundred 
yards inland are different in character, being 
more granitic in look and containing well 
formed crystals of arsenopyrite, simple and 
twinned. A section made from one speci- 
men might easily be taken for a granite. 
With crossed nicols there is hardly a trace of 
granular structure, the whole section being 
formed of interlocking minerals, but the 
general appearance suggests somewhat the 

« Appendix to Dr. Bell's Rep., No. 28, p. 69 F. 



mortar structure, larger individuals being 
sometimes surrounded by a fine mosaic of 
small quartz and orthoclase individuals. 
Close examination shows however that many 
of the larger masses have been enlarged with 
fresher materials of the same kind. The 
fresh extensions of plagioclase tend to have 
wider twin lamellae than the original mineral, 
though alike in extinction angle ; and these 
extensions sometimes show a zigzag edge, 
each twin lamella appearing to end inde- 
pendently of its neighbors. This is observed 
only where the felspar abuts upon an area 
of clear quartz. There is much second- 
ary muscovite present and a small amount 
of some carbonate. Prisms of rutile also 
occur. 

It is probable that my sections present the 
two extremes of little modified and greatly 
modified arkose, while Williams* section stood 
midway between. 

Thin sections from a high hill on the south- 
west side of lake Kookagaming show well 
rounded quartz grains and a few tolerably 
clear grains of microcline in a sort of ground- 
mass of decaying felspar. 

The graywackes are of considerable var- 
iety, running from compact flinty or slaty 
Qnf' rocks to conglomerates. Some of 
^^*~- them might easily be taken for 
compact massive rocks, but for the occasional 
pebbles of a similar gray color or more rarely 
of a red granitic rock which they contain. 

Under the microscope they are seen to 
consist of a very fine paste of clayey or 
silicious material with angular fragments of 
quartz, or of rocks of various kinds, the latter 
often more recognizable with the naked eye 
than under the microscope. The granitic 
looking pebbles are sometimes quite large 
and are very prominent from their different 
color. A section of one such pebble proves 
to be of weathered plagioclase granite or 
quartz diorite. 

There are all transitions between the slaty 
rocks and graywackes and dolomites, the 
latter usually containing many angu- 
lar fragments of quartz as well as 
chlorite and other secondary minerals^ Fre- 
quently well formed rhombohedra of dolo- 
mite lie in a confused ground-mass of 
dolomitic and argillaceous materiaL 
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Clastic Huronian Rocks of 
Western Ontario 



By Dr. A. P. Coleman. 



Introduction 

THE ROCKS of woBtem Onfcario have 
been more or less carefully examined 
by several geologists, such as Bigsby, 
Bell and Dawson, but the first detailed 
mapping of the region was done in 1883 and 
sacceeding years by A. C. Lawson, who laid 
an excellent foundation for the future study 
Retuits of o^ ^^^ Lake of the Woods and Rainy 
TOrklSui. ^t® districts! Since then adjoin- 
^»»» ing districts have been mapped by 
W. H. C. Smith and W. Mclnnes, and special 
portions have been studied by H. L. Smyth, 
Winchell and Grant, and the present writer. 
The general conclusions reached by Lawson 
have been commonly accepted by those who 
have followed and will be made use of largely 
in the present paper, though most of the 
facts employed have been observed by the 
writer while engaged in field work for the 
Bareaa of Mines. 

Lawson describes the region as wholly 
Archean, and divides the rocks into two 
n^^^ parts — a lower one, the Laurentian, 
tionofthe and an upper one, the Ontarian^ 
further subdivided into the Couchi- 
ching and the Keewatin. The term Lauren- 
tian is used here in a petrographic sense, to 
denote a series of entirely crystalline, gener- 
aUy acid rocks, especially coarse grained 
gneisses and granites, in spite of the fact 
that these rocks have an eruptive contact 
with the overlying series, and so are later in 
age than the Ontarian. 

The Couchiching rocks, found chiefly in 
the Botithern portion of the region along the 
boundary of Minnesota, consist in general of 
monotonous gray or brown mica-schists and 
gneisses, sedimentary in origin. 

^Geo. Snr. Canada, 1885, p OC ; and 1887, p F. 



The Keewatin, which overlies the Couchi- 
ching where the latter is present and in other 
cases rests on the Laarentian, is largely com- 
posed of eruptives and their products— 7 
schists resulting from shearing, ash rocks, 
and agglomerates — basic in the lower part, 
acid in the upper^ 

Lawson does not definitely correlate the 
Couchiching with either the Laurentian or 
Huronian, but Van Hise includes at least 
part of it in the Basement Complex'. Lawson 
puts the Keewatin doubtfully with the Hur- 
onian, pointing out numerous differences be- 
tween it and the original Hur<'nian as de- 
scribed by Logan. In general however 
Canadian geologists do not hesitate to class 
these altered eruptives and the accompany- 
ing sedimentary rocks as Huronian, and this, 
usage will be followed in the present paper. 

In the first place the Huronian elastics will 
be briefly described, and afterwards the re- 
lations subsisting between the series of rocka 
and their causes will be discussed. The term 
Archean will be used to include both Laur- 
entian and Huronian (or Ontarian), though 
according to the classification adopted by the 
United States Geological Survey the latter 
would be included in the Algonkian. 

Huronian Clastics 

As to origin, the Archean clastic rocks of 
western Ontario are of three kinds — pyro- 
clastics, autoclastics, and sedimentary rocka 
proper. 

The pyroclastics, consisting of agglomerates, 
ash rocks, etcetera, are of great extent and 
Pyrociaatfo importance, but have no special 
rockB bearing on the subjects of this 

paper, and so need no extended description. 



'Geol. Sur. of Can., 1887, p. 22, F., etc. 
"Principles of pre-Cambrian Geology, p. 782. 
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It ii probable that some rocks mappedfas 
agglomerates are really aatociastic, especially 
those including frsgments sharply angular in 
form and all of the same kind. The ie angular 
blocks of rock could hardly have been hurled 
into the air as bombs. Lawson mentions 
transitions between agglomerates and true 
conglomerates with waterwom pebbles, which 
might readily occur where volcanic materials 
drop into the sea. 

The autoclastics are not very extensive and 
wiU merely be mentioned. They sre pro- 
▲afeodMUc duced by the action of crushing and 
'^*^^*' shearing forces in rocks above the 

level where pressure produces plasticity, and 
so give a hint as to the original depth of the 
rock beneath the surface. The best examples 
known to me, omitting the eruptives already 
mentioned, are the limestone breccias of 
Steep Rock lake ana certain conglomerates 
to be seen a mile west of Fort Frances, 
where in the sharp folding of thin beds of 
sandstone between layers of schist the latter 
has yielded plastically, while* the former was 
broken to fragoaents now embedded as peb- 
bles in the schist. 

The ordinary elastics, true Fediments, are 
of special interest as giving clear ideas of the 
OitUnarr Conditions of the time, and so will 
oUstioi. YyQ described more at length than 
the two previous groups. The Keewatin, 
though very largely of eruptive origin, con- 
tains important sedimentary members, and 
the Couchiching is wholly sedimentary. 

Keewatin Rocks. 

The water-formed elastics of the Keewatin 
are of great variety, including limestones. 
Water- slates, quartzites, grits, graywackes, 
[f™*^^; breccias, and pebble and boulder 
■to°««- conglomerates. Tho limestones are 
however of limited extent, being found in 
any thickness only at Steep Rock lake, 70 
miles east of Rainy lake, where there is a 
small area differing both petrographically and 
atructurally from the rest of the region. 
These limestones have a very modem look, 
being scarcely at all crystalline in appear- 
ance, having cherty layers in gray limestone 
at some points and black, very carbonaceous 
beds at others. One almost expects to dis- 
cover fossils in them, but none have been 






found. They have been folded in an extra- 
ordinary way into an anticline and syncline 
having their axis inclined 60^ or more.^ 

The slates are widespread, passing often 
into phyllites. Many of them contain car- 
bonaceous matter, and some ex- 
amples have a graphitic look and 
soil the fingers. One of them, from an 
analysis by Dr. Adams, was found to contain 
7.44 per cent, of carbon, and is porous as 
though hydrocarbons hsd volatilized leaving 
round cavities. ^ These carbonaceous slates 
may be compared with the black slate of the 
Sudbury region, in which Dr. Ellis has found 
6.8 per cent, of carbon, and which was at one 
time bituminous, as shown in Balfour town- 
ship by a large vein of anthraxolite, once no 
doubt a fluid or plastic petroleum product.* 

The widespread graywackes need only be 

mentioned, since they present no points of 

special interest, and the same may 

and Con- be said of the somewhat unusual 

glomenies. •• • t , 

quartzites and gnts, but the con- 
glomerates are of more importance. They 
are found in many localities, but only one 
example will be taken for description, that 
of Shoal lake, more thoroughly studied than 
the others because occurring close to a num- 
ber of gold-bearing veins. As seen on the 
shore of the lake, it is a schist-conglomerate 
consisting of green chlorite as a matrix, with 
well rounded pebbles of all sizes up to two 
feet in diameter embedded in it. That this 
portion of the conglomerate has undergone 
shearing is shown by the flattening and even 
ti^iling out f f some of the softer pebbles, and 
the breaking and shifting of the parts of 
some of the harder ones. The commonest 
rock species in the pebbles are quartz- 
porphyry and porphyrite, felaite and green 
schists indistinguishable from adjoining Kee- 
watin schists. In addition, there are frag- 
ments of black and red quartzite and of 
white, pulverulent sandstone, of vein quartz 
and of anorthosite. . No gneiss or granite has 
been found after careful search, though some 

« H. L. Smyth, Geology of Steep Rock lake. 
Am. Jour. Soi., vol. xlu, 1891, pp. 817-831. 

> Geol. Survey of Canada, 1886, pp 68, 124 and 
160,00. 

* Ontario Bureau of Mines Report, 1896, p. 169, 
etcetera. 
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quarlz-porpbyries having the. crystals of fel- 
spar and dihezahedra of quartz much crowded, 
look at first glance very like granite. Most 
of these pebbles are easily matched by Kee- 
watin rocks, sometimes however many miles 
distant ; a few are evidently Couchiching, 
and none are Laurentian. One rock, a quartz- 
porphyry, half made up of beautiful spheru- 
lites having feathery intergrowths of quartz 
and felspar, has not hitherto been recognized ' 
in Ontario. 

Two or three miles north of Shoal lake and 
some distance across the strike the rock 
becomes much less schistose, has a coarse 
grit as matrix, and might almost be described 
ss a breccia, since many of the pebbles are 
scarcely rounded. The pebbles are however 
of the same rock species as those on the shore 
of the lake. 

This band of conglomerate is at^ least 16 
miles long and two miles wide. Ita thick- 
ness can hardly be less than a mile, and may 
be almost double that, since the dip is steep ; 
but a covering of sand prevents very accurate 
measurements of the width. A very similar 
conglomerate appears on the east shore of 
Upper Manitou lake, 50 miles to the north, 
containing porphyry, felsite, quartzite, etce- 
tera, and a fine example is found at Rat Por- 
tage, the matrix in this case however being 
aericitic instead of chloritic. Numerous other 
instances are found in various parts of the re- 
gion. No pebbles which are undoubtedly 
Laurentian have been reported from any of 
them, though granite boulders are found, as, 
for example, near Abram's rapids, north of 
lake Minnetakie. They resemble closely erup- 
tive granites piercing the Keewatin in neigh- 
boring localities, and differ in appearance from 
the characteristic granite of the Lauren- 
tian. 

Couchlchin^ Rocks. 

The Couchiching rocks are all formed of 
aand, or clayey sand more or less metamor- 
phosed. The least changed were 
of couchich- found by the writer on the shore of 
Rainy river a mile below Fort Fran- 
ces, and at the Scramble mine near Rat Por- 
tage. They form thin beds of yellowish or 
brownish soft sandstone lying between mica- 
ceous and chloritic schists. Under the micro- 



scope, besides strains of quartz, there are 
particles of magnetite and numerous small 
prisms, probably of tremolite. In general 
however the Couchiching consiBts of biotite 
schist or gneiss, the quartz showing a clastic 
origin. Some of these schists contain silli- 
manite ; more rarely they appear as thorough- 
ly crystalline gneiss containing muscovite, 
microcline, etc., resembling the adjoining 
Laurentian and forming transitions towards 
it. 

The Couchiching includes no coarse clastics, 
and is nowhere separated from the underly- 
ing Laurentian by a basal conglomerate. 
These rocks have been mapped by Lawson, 
Smith and Mclnnes as covering extensive 
areas in the southern part of the region. 
Rocks of a similar kind occur on Manitou 
lake, near Lake of the Woods and at other 
points, but have not being separated in the 
mapping. 

Relation of the two Classes. 

Lawson suggests that the Shoal Lake and 

other conglomerates represent the base of the 

Keewatin, and so indicate an un- 

unconform- conformity between the Keewatin 

^' and tho Couchiching ;^ but the find- 

ing of many Keewatin peb^'les in the con- 
glomerates opposes this view. A striking 
evidence that the break represented by these 
conglomerates comes high up in the Keewatin 
instead of at its base just above the Couchi- 
ching is to be found at Shoal lake, where a few 
boulders of coarse-grained anorthosite found 
in the schist conglomerate are exactly like 
portions of a boss of anorthosite two miles 
away. As this anorthosite area contains 
masses and strips of characteristic Keewatin 
schist swept off during its eruption, it is 
evident that an immense lapse of time separ- 
ates the conglomerate and the underlying 
Keewatin, long enough for a coarse-grained 
plu tonic rock to solidify, probably at consid- 
erable depths, and then for the region to be 
so profoundly eroded as to provide pebbles 
of the plutonic rock on a seashore. Jt is pro- 
bable that the Keewatin conglomerates which 
have been referred to represent an im^wrtant 

interval of erosion, perhaps equivalent to the 

7 G^l. Survey of Canada, 1887, p. 84, F. 
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The Huionittn BchUU have almost almyH a 
•teap dip avaj' frum the gneiaa, leldDm leu 
tluD 46° and often vertide, and are folded 
into iharp arncUnea. 

The veaa of Lanrentian are of all dimen- 
liaoa from a mile ot leaa in diameter to a 
width of 60 miles or perhaps even 
re, and are usually rounded in 
foriD. Good examples of the larger Lauren- 
tian areas are found in the one includiiiK the 
Dorth arm of Itainj lake, neaily GO miles 
long from eaat to vest and 25 wide ; and 
in the Grande Presqu'ile of Lake of the 
Woods, 30 miles in length from eaat to vest 
and 18 wide. Of the smaller areas mention 
maj be made of Sultana island a few miles 
from Rat Puitage, famous for its gold mine. 
Here a boM of coarse prophjrritic granitoid 
gneiss a mile in length by half a mile in width 
presents the same eruptive contact with the 
green Keewatin rocks ai one 6nds around the 
larger moues. Anothersimilarbossof coarse 



Lanrentian, having penetrated both. It ia 
however not always easj to say whether a 
given rock i« Laurentian or a later granits, 
and it is likely that the two are connected in 
origin and might be arranged aa a consecutive 
aeries. Both Laurentian and other granites 
send off felsitio dikes into theadjoioing rock, 
and in this way one ma; often discover the 
proximity of a gneiss or granite area a quarter 
of a mile before leaching the contact. 

It is worthy of note, as observed by Law- 
son, that often the gneiss grows darker and 
more basic near the contact with basic Hur- 
onian rocka, as though some of the latter 
material had been incor^roiated in the under- 
tying lAUrentian. 

The accompanyit^ map will iUnstrate the 

geological relationships just mentioned. It 

has been pantographed from three 

ini tJurock map sheets issued by the Canadian 

Geological Survey — the Rainy Lake, 

Seine Rivet, and Shefaandowan sheets— the 
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Laurentian granite was found by the writer 
at Caribou lake, eaat of the lower end of lake 
Manitou, the area being only about a square 
mile- Examples of intermediate sizes may 
be found on the Canadian Geologii al Survey's 
maps of the region. 

Finer grained granites, generally showing 
BO foliation on the edges of the areas, are 
common also both in Huronian strips and in 
the Laurentian ; and many more small knoba 
and bosses than were mapped by Lanson in 
his somewhat hurried work will be found 
from time to time, such as the area of pro- 
togine containing so many gold-bearing veins 
at Shoal lake. So far as known, these gran- 
ite bosses are later than both Keewatin and 



work of I^wBon, Mclnoes and Smith. As 
the scale is small and the lake and river 
systems are complicated, it seemed wise to 
omit much of the topography so as not to 
confuse the geological boundaries. The por- 
tion mapped includes on its western side on« 
of the most characteristic hatholitic areas, 
though tracts to tlie north and west would 
serve equally well as illustrations if the 
geological sheets covering them had been 
published. 

Only a few of the granite bosses are map- 
ped, many being too small to be conveniently 
shown. 

Evidently this well glaciated Arohean 
peneplain presents a mast instructive section 
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through the base of an ancient group of 
mountainB. The sharp synclineB of Couchi- 
SecUooa ching and Keewatin nipped in 
£n^n '^ between areas of gneiss and gran- 
Moudtainft. ^^ ^j.^ merely remnants preserv- 
ed because of their protected position. Often 
unfinished curves may be seen running out 
into the Laurentian, erosion having eaten be- 
low the bottom of the part that has vanished. 
Imagining these roughly circular or oval 
synclinal folds complete, we should see con- 
vex surfaces forming domes of diameters 
• varying from one mile to 60 miles. What 
their height was in their prime one can hardly 
guess ; but from their diameter and the steep 
dip of their synclinal portions one may sup- 
pose that the largest of these pre Cambrian 
mountains were comparable with the greatest 
mountains of the present day. 

The process by which they were built 
seems to have differed from that of later 
times in the earth's history, since they were 
not constructed of a series of parallel anticlin- 
al folds, but were pushed up more like the 
laccolitic mountains described by Gilbert and 
Whitman Gross from the western United 
States, though with the difference that the 
up-pushing mass of molten rock was broad 
based. 

While the larger areas of gneiss and gran- 
ite are evidently batholites, some of the 
smaller granite bosses may be stumps of old 
volcanoes, thoush they could not have fur- 
nished the acid pyroclastics of the Keewatin 
through which they rise. Lawson looks on 
the Shoal Lake anorthosite boss as the stump 
of a volcano furnishing basic pyroclastics.^^ 

Rock History of the Region 

Reviewing the facts presented by the rocks 
of western Ontario, we find an oldest series, 
Great ^^® Couchiching, consisting of sands 
ofSe**" ^^^ clayey sands deposited on a 
formatioiM ^^ bottom, since entirely destroy- 
ed. The adjoining land must have present- 
ed an abundance of quartz-bearing rocks to 
furnish so many cubic miles of sand. After 
at least a mile and a naif and probably five 
miles thickness of these sands had been laid 
down in the southern part of the region, the 

I'Geol. Sur. of Canada, 1887, p. 57, F. 



second or Keewatin series began, in which 
great eruptions of basic and acid rocks alter- 
nate with clays, grits, and conglomerates, the 
latter sometimes a mile thick. It is probable 
that an important break in the series is 
shown by the conglomerates. During the 
later part, if not the whole of the time we 
may suppose that organisms existed, furniah- 
ing the large percentage of carbon found in 
some of the rocks. Ultimately the sinking 
sea bottom was loaded with an eight or ten 
miles thickness of sediments ai)d eruptive 
materials, as in the geosynclines preparing 
the way for later mountain ranges, and the 
slowly rising isogeotherms softened or fused 
the foundation, which rose into domes, the 
inner parts solidifying as granite, the outer 
more viscid portions having their constit- 
uents dragged into rough parallelism with 
the adjoining solid rocks and forming 
gneiss. 

Comparison with other Res:ions. 

The usual theory of mountain -building, by 

lateral thrust due to the sinking in of the 

earth's crust to conform to the 

Batholii«« 

and shrinkage of the interior through 

loss of heat or of volatile constitu- 
ents, seems capable of producing only folds ; 
and it is doubtful if thrusts in two directiona 
at right angles *^o each other could produce 
anything except more complex forms of tho 
same kind. The formation of irregularly 
placed domes demands some other cause. 

One naturally compares these batholitic^^ 
mountains with the laccolites so distinctly 
brought before the world by Gilbert in hia 
description of the Henry mountains of Col- 
orado. There also there are oval domes, 
though not over three or' four miles in 
diameter. Larger but more irregular ones 
are described by Whitman Cross from the 
adjoining western States. It is evident how- 
ever that these cake-like masses of eruptive 
rock resting on their undisturbed floor ot 
stratified rock differ greatly from the Rainy 
Lake mountain stumps, which are only more 
elevated portions of the general substratum 
of gneiss on which the sedimentary rocks, 
now rest. 



i^Bathylite is the form of the word preferred b^ 

Dana and Zirkel. 
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The eruptive masses described by Dawson 
from the Sweet Grass hills of northern Mon- 
tana, tilting up "the previously horizontal 
beds of the plains, ' so that those immediat- 
ely surrounding the igneous masses rest at 
very high angles, * ^ seem more nearly relat- • 
ed in general structure, and the same may 
perhaps be said of the extraordinary 
*' plutonic plugs " described by 1. C. Russell 
as pushing up the strata into domes in the 
Black Hills of Dakota. 1** Probably some of 
the bosses of granite described in works on 
geology are of the same character, though 
many of them have a different relationship, 
pushing or fusing their way through over- 
lying strata without becoming schistose 
themselves nor doming up the beds above. 

The dome of the Black Hills, as repiesented 
1)V Russell ^" seems to come closest to »he 
hatholitic domes of western Ontario though 
the section across the Black Hills, cr)pied from 
Newton and Gilbert, differs greatly from 
them in some points. As shown diagram- 
luatically, the relatively small central plug 
of granite is surrounded by a wide band of 
vertical schist, on whose edges rests the dome 
of sedimentary rocks, as though there had 
been two upheavals, separated by a wide 
interval, during which the later sediments of 
the dome were deposited. The size of the 
Black Hills dome is greater than that of the 
west Ontario batholites studied up to the 
present, and the time of the latest uplift 
much niorp recent. 

Gilbert sugisests for the laccolites that the 
ascending flow of molten rock rises only until 
Caiae of *^^® overlying rock is less dense than 
^»^*S°" itself, when the latter is pushed up 
^"^^ into a dome, the general law of 

hydrostatics being obeyed. ^ ^ Whitman Cross, 
following Dana, does not accept the hydro- 
static theory, thinking that the force which 
set the lava in motion is sufficient to account 

'"GeoL Sar. of Canada, 1882-'83-'84, p. 17. C. 

^^Joarnal of Geo!., vol. iv, no. 1, p. 28, etc. 

*^ Joarnal of Geology, vol. iv, No. 2, p. 188, 
etcetera. I have been unable to obtain a copy of 
the "Geology of the Black Hills " in time for nse 
in preparing tbii paper. 

>* Geology of the Henry Mountains, Washing- 
ton, 1677, pp. 72 and 95. 
4 H — XL 



for the facts. ^^ I. C. Russell suggests " that 
uplifts which owe their oiigin to the intru- 
sion of a molten maglna into the rocks beneath 
them be termed subtuberant mountains. 
They may be fancied to originate from the 
growth of a tuber within the earth's crust. "-^ 
He thinks that the cooling and therefore con- 
tracting crust of the earth brings pressure to 
bear on the hotter interior, squeezing upward 
the molten rock, which may either form 
domes without reaching the surface or come 
to the sarface forming volcanoes.-^ Suess 
thinks that eruptives of this sort cannot 
elevate the rocks above, but, on the contrary, 
can only occupy spaces already prepared by 
tensions in the earth's crust. -- 

Some of the methods referred to are 
obviously inapplicable to the batholitic type 

^, , . ^ of mountains. Russell's sugges- 
ObjectiODK to ^^ 

the theories tion of upwelliug lavas urged by 

of origin. . ^ . i. 1 , . 

squoezmg action of the earth s 

crust can hardly be brought to bear on a 
region where the whole solid crust for thou- 
sands of square miles has been tossed into 
irregular domes. In fact it is diflicult to see 
how any outside force can be applied in such 
a way as to elevate domes 50 miles across 
when the earth's crust adjoining is itself 
plastic. We seem compelled to L)ok for some 
force inherent in the masses themselves. If 
we look at the conditions we find that the 
granites of these batholites were probably 
fused hydrothermally, but not excessively 
hot, since blocks of basic Huronian rock, 
readily fused bv a dry heat too low to melt 
granite, often lie in them with unrounded 
edges. Even at a relatively low fusion point 
they must have been much hotter and hence 
(potentially) lighter than the unfused rock 
above, particularly when the latter was basic 
like most members of the Keewatin series. 
This relatively light silicious magma, probably 
not thoroughly liquid, but only plastic, fol- 
lowing the laws of hydrostatics crept upward 
where the load of overlying rock was smallest, 
the heavier Huronian beds meanwhile set- 



^* Laooolitio mountain groups of Colorado, Utah» 
and Arizona- Washington, 1895, p. 241. 

«<> Journal of Geology, vol. iv, No. 2, p. 189. 

•1 Ibid, pp. 190, 191. 

** Antlitz der Erde, vol 1, p. 218, etc. 
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tling slowly into synclines between the 
rising batholites. The process may be con- 
ceived to have gone on very slowly under 
sufficient load to prevent violent disruptions 
of the overlying strata, since a certain plas- 
ticity of the beds is shown by the shearing 
observed, especially among the softer pebbles 
of the conglomerates. 

The large porphyritic fel6]>ar6 observed in 
many of the gneisses and granites suggest 
two stages in the history of these rocks — an 
earlier one, before the ascent began, and the 
later slow consolidation. Augengneiss around 
the margin of batholites proves that the 
crystals existed before the shearing uprise 
was complete. 

Some of the laccol^tes described by Gilbert 
show suprisingly perfect unbroken domes of 
stratified rock, and the same is true of the 
domes elevated by plutooic plugs ; in both 
cases due, as suggested by Gilbert, to there 
having been load enough to prevent dis- 
ruption. The amount of stretching under- 
gone by the arched strata in the instances 
described was however not very great. 

In the case of the larger batholitic domes 
of western Ontario the extension must have 
been as a rule much greater. The Grand 
Presqu'ile dome may have been comparatively 
low and flat, since a dip of only 24'* may be 
observed in Huronion schist resting on gneiss 
at the south of the batholite, and basic 
schistose rocka found in its interior west of 
Astron bay are perhaps remnants of the 
upper parts of the low arch of the dome. 

In other cases where the dip of the schist 
is very steep or sometimes even tilted a little 
under the edge of the batholite, it is probable 
that the dome was much higher, and the 
stretching of the overlying strat* must have 
amounted even to miles in large domes like 
that of Rainy lake. 

Extent of the Batholitic Regien. « 

The region whose geological history has 

just been sketched extends from Lake of 

the Woods on the west to Lac des 

'Wept«rn Millc Lacs on the east, a distance of 

niario. ^^^^^ j^j^^n 200 miles, with a width 

north of Rainy lake of 120 miles. Most of 
this large extent of country shows the mesh 
structure in a more or less typical way, though 



toward Lac des Mille Lacs on the east the 
bands of Huronian tend to become parallel, 
suggesting an appiroach to the more nonns) 
folded mountain structure. Throughout this 
whole region the Laurentian has eruptive 
contacts with the Huronian, and nothing like 
a basal conglomerate of the Huronian can be 
found. 2 3 

It would be unwarranted perhaps to sug- 
gest that the relationships described are nor- 
mal for the Archean, especially when relat- 
ively only a small portion of the inmiense 
extent of the Canadian Archean has been 
mapped with any detail, yet in a considerable 
number of instances similar relationships have 
been found. 

Dowling maps -imperfect mesh-like strips 
of Huronian about areas of eruptive gneiss. 

In Vortheni ^'^^ granite from the district of 
ontorio. Keewatin, - * 80 miles north of Lake 
of the Woods, and Barlow states that the 
underlying gneiss has an eruptive contact 
with the Huronian in the Sudbury region 
600 miles to the east of Lac des Mills Lacs. 
Dr. Bell however appears to differ from this, 
view, explaining the relation of the two series 
of rocks, at Wahnapitae for instance, by as- 
suming a fault. 2 ^ My own observations near 
Sudbury and Wahnapitae convince me that 
at those points the contact is eruptive, since 
dikes of pegmatite, etc. y may be seen passing 
from the gneiss into the green Huronian 
rocks. The loops so characteristic of the 
Huronian further west are however to be 
seen only indistinctly, if at all, on Bell's map 
of the region. Adams and Barlow show the 

«« Van Hise (Pre-Cambrian Geology, p. T86> 
follows Symth in speakiDg of the Steep Rock Lake 
series as reatiDg with a characteristio basal con- 
glomerate on tbe eroded edges of the Basement 
Complex ; but my own observations show this to 
be no exception to the general rule. The gneissoid 
granites which enclose the series form eruptive 
contacts with tbe Keewatin at the Harold Lake 
gold mine a few miles wrst of Stef p Rock lake ; 
and Smyth himself (Am. Jour. Soi., vol. xlii, 1891,. 
p. 322) in desoribing the supposed basal oonglom- 
erate states that it contains large pebbles of quarts 
and greenstone, but mentioDs no gneifs or granite 
pebbles. 

'« Geol. Survey of Canada, 1894, part F. 
" Ibid , 1890-'91, p. 14 F. 
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same relAtionships between the Hastings and 
In EAetern ^renville serieft of eastern Ontario 
Ontario. ^nd the underlying Ottawa gneias, 2 « 
and Adams maps similar curving bands of 
the GrenviUe crystalline limestones sinking 
into the gneisses below, in his report on the 
Laurentian area north of the island of Mont- 
real.-' Tliese tw^o series are probibly the 
eastern equivalents of the western Huronian, 
the GrenviUe series having undergone a more 
intense metamorphism than the usual Huron* 
ian. The conglomerates found by Adams 
prove that these rocks were undoubtedly of 
sedimentary origin. 

Still farther east, in the f^reat Labrador 
peninsula, Low^e describes crystalline lime- 
stones and gametiferous graphitic 
lAbrador gneisses forming bands in the Laur- 
entian, though his evidence as to 
the relation of the ordinary Huronian to the 
underlying Laurentian is not so conclusive. 
He recognizes in some of the mica-gneisses 
sedimentary beds like Lawson's Kainy Lake 
Couchiching, but in other places speaks of 
Huronian rocks as resting unconfonnably on 
the Laurentian, though in some cases they 
are more or less interfolded with the Lauren- 
tian. 28 

On the other hand, according to Van Hise, 
Logan's original Huronian, north of the lake 
, , from which it got its name, seems 

original to be of later age than the underly- 
ing Laurentian, since he finds basal 
conglomerates or breccias containing frag- 
ments of Laurentian rock at two localities. ^^ 
Barlow, who has examined the same region, 
thinks however that there also the contact 
is eruptive. 

From Van Hise's admirable ** Principles of 
Xocth American pre -Cambrian Geolojjy " one 
finds that a conglomerate of the Huronian 
rests discordantly on the foliated edges of the 
Basal Complex at many points south of lake 
Superior, ^<^ and Dr. Dawson infoims me that 
characteristic Huronian beds rest on an erod- 
ed Laurentian surface in New Brunswick. 

** Am. Jour. Sci., vol. iii, March 1897. 
^' Geol. Sarvey of Caaada, 1895, part J. 
'^ Geo]. Sarvey of Caoada, 1896, part L « p. 
196, etc. 

?» N. Am. Pre-CambriaD, 1896, p. 777. 
»• IWd., p. 784. 



It may be that at more southerly points 
the thickness of the Huronian series is con- 

The need f ^^^^^"^^^y ^^^* *^*" ^^ ^^^ typical 

more carefiiiArchean region, and hence that the 

study noted , - , , , . 

floor on which the sediments rested 
was not softened or fused, as happened farth- 
er north. On the other baud, it is not im- 
possible that in the states south of the lakea 
rocks of a somewhat later age, resting on the 
upturned edges of the Archean (including the 
Raiuy Lake Huronian) have been looked ou 
as Huronian. Van Hise includes mica-schists,, 
green. schists, etc., of Lawson in the Base- 
ment Complex on whose eroded edges the 
Huronian. is supposed to rest. ^ ^ As it seems 
generally assumed that distinctly clastic rocks> 
such as the little altered Coucbiching sand- 
stone of Rainy river, should not be referred 
to the Laurentian. it might be well for a 
small party of American and Canadian geo- 
logists interested in these questions to go 
over certain typical regions together, so as to 
come to a common basis of classification for 
these difficult formations. 

However it may be in other regions, there 
is certainly a very large area in northwest 
Ontario in which the relations between bath- 
olites of granite and gneiss and the schistose 
rocks of Hurc*nian (Ontarian or Algonkian) 
age are as described in the present paper. 
Tens of thousands, if not hundreds of thou- 
sands, of square miles of the western Huron- 
ian were once afloat on a plaslic granitic 
magma which swelled into great bubble-like 
mounds, while the Colder surface rocks tend- 
ed to sink into the spaces between ; and a 
phenomenon of such wide extent deserves 
careful study, whether the explanation given 
aboye be correct or not. 

It is worthy of note that in several regions 
where ancient sediments were supposed to 
rest discordantly on the Fundamental Com- 
plex more detailed s.udy has proved that the 
contact is eruptive. The latest instance is 
described by R. A. Daly, who finds batho- 
litic gneiss pushing through overlying mica- 
schist in New Hampshire. ^2 

Jt is probable that wherever sediments ac- 
cumulate to a thickness of 40,000 to 60,000 



»* Pre-Cambrian Geology, p. T82. 

'^ Journal of Geology, vol. v, No. 7, p. 691, etc 



Geology of Base and Meridian Lines 

in Rainy River District 



By William Artliur Paries B A 



Introduction 

UNDER instructions received from the 
Director of the Bureau of Mines I left 
Toronto on May 15, 1897, and joined 
Mr. Niven at Ignace on the 17th. By canoe 
ro^ite through a chain of small lakes to the 
north we were enabled to reach our in itial 
point, the intersection of the thirfll base line 
with the fourth meridian, on May 21. This 
meridian was continued northward from this 
point until June 12, a distance of about 32 
miles. From five miles south of the railway 
to five miles on the new line the country rock 
is granite and is succeeded by a narrow strip 
of gneiss and mica schist which passes into 
an area of gneissoid granite extending to 
about the 28th mile, where it enters Huronian 
rocks. 

On Jmie 14 we left this line and by way of 
the Em^lish river and the chain of lakes to 
the east reached Sturgeon lake and began the 
base line to the westward from the 120th 
mile post on the Thunder Bay boundary line 
on June 21. This line traverses Huronian 
rocks for about six miles, when it enters a 
Laurentian area which continues to the inter- 
section of the fourth meridian, where it 
enters another Huronian belt which it fol- 
lows to the 64th mile post. 

On July 29 the camp was moved to Dinor- 
wic and work was begun on the fifth meridian 
on July 31. I remained in Dinorwic to ex- 
amine the Ruby mine and rejoined the party 
on August 2. 

The fifth meridian traverses a Huronian 
belt for about six miles, then five miles of 
granite, beyond which it re-enters the Huro- 
nian and continues in it to a point about 
half way between the base line and the boun- 
dary of the Lac Seul Indian Reserve. 



By way of Pelican lake and the Wabigoon 
river the party arrived at Dryden on Septem- 
ber 18, and I was able to report in Toronto 
on Monday, September 20. 

In all about 166 miles of lines were run» 
and throughout this distance I succeedi d in 
examinmg the country for about two mile 
on each side of the lino. The results of these 
investigations are herewith given. 

Many small and nameless lakes occur along 
the surveyed lines, and for the purpose of 
identification these are indicated by numbers 
on the accompanying map. 

I desire to express to Mr. Niven and Mr. 
Neelands my thanks for assistance afforded 
me during the summer, and to Professor 
Coleman for numerous kindnesses during the 
preparation of this report, more particularly 
the determination of many of the rocka 
described. 

General Geology 

The country in the immediate vicinity of 

Ignace is well covered by a mantle of glacial 

deposits, but about half a mile 

Preliminary , - , i i i -, 

work from north of the town tlie land reaches 
a somewhat higher level and out- 
crops of granite of a coarse nature are numer- 
ous. Beyond this elevation the land rapidly 
falls to the level of lake 2, the entire shores 
of which are composed of the same rock, 
which however presents in places a slightly 
gneissoid aspect with a nearly vertical dip ; 
this is pjirticuJarly evident to the south of 
the railway westward one-half mile from the 
town. According to Mr. Cobb of Ignace this 
granite area is succeeded by slate (?) about 
five miles to the south, near the contact ot 
which he has located some deposits of aurif- 
erous quartz. The stream flowing from lake 

i6i 
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2 takes a nurtbeuBterly direction with e, con- 
siderable fall in its first stretches uid an 
eitremely tortuous riTer bed beyond. To 
the westward the granite crops out nt an 
elevation of 100 feet above the portage nnd a 
high ridge with n. and h, direction occurs 
About half a mile to the east, continuing 
northward to the ahores of lake 3. On the 
west side of this lake the exposures are 
numerous and high, with inclusions of binary 
granite and large masses of felspar ; in places 
this granite shows some schistosity, dipping 
S0° southwardly and striking n. 80° E. A 
short creek connects lake 3 with lake 4, the 
b«d of which is choked with boulders, render- 
ing it difficult to find any rock in situ. On 
the northern side of this lake and a little to 
the west is a high hill presenting beautiful 
exposures of granite, porphyritic in places 
with crystals of quartz four and five inches 
in diameter. Eastward one mUe from the 
line the country is much rougher, with pre- 
cipitous cliffs traversed by veins of binary 
granite. 

Fourth Meridian Line. 

Mr. Niven's survey bogaii at a point nine 
miles north of Ignace and tliree-quarters of a 
E lonii ""''^ ^"^^ "^ Indian lake, at the in- 
«fiiie tersection of the fourth meridian 

UeridiAD line and the third base line, and 
the fourth meridian was carried 
due north a distance of 30 miles to a sheet of 
water named Thirty-Mile lake. My work on 
this line began on Indian lake, which I ex- 
plored to its outlet into Bear lake, making 
frequent cross-sections of the country east- 
ward to the meridian line. 

The passage into Indian lake from lake 4 
is broad, with little or no current, and its 

j^"""" f"' the most part. Immediately on 
entering Indian lake high precipi- 
tous cliffs of granite occur, and this rock con- 
tinues to the point at the northeast corner of 
the lake, while the line traverses similar ter- 
ritory to the shores of Victoria lake, so 
named from having been discovered on the 
24th of May. Throughout this area the most 
noticeable feature is the occurrence of ridges 
running n. b. and s. w., forming the axes of 
most of the points stretching into Indian 



lake and detennining the direction of the 
small streams. 1 hese ridges also are notice- 
able from the fact that they become bom- 
blendic and slightly gneissoid in places. 




■--L 



At the previously mentioned point in the 

N. E. angle of Indian lake the granite posses 
into gneiss by a fairly clearly 

miiriiHinta marked seHes in which the follow- 
ing eight zones were distinguished, 

the numbers correspondinR to the figures in 

the accompanying diagram. 

(1) At water's edge, ordinary gray granite 
with some thin seams of quart.z striking 
N. 30° w. 

(2) Slightly contorted granite passing im- 
perceptibly into the above, only apparent 
where weathered. 

(3) Distinctly laminated as to the mica, 
with large segregations of pure white quartz 
not seen anywhere in the granite area. 

(4) Still granitic, but showing a t«ndency to 
cleave by horizontal planes into strat* about 
two feet thick, with strong lamination at the 
partings. 

(6) Containing fragmenta of distinct gray 
gneiss, shadii^ imperceptibly into the ground- 

(G) Containing fragments of gneiss not 
shading into the ground-mass ; gneiss cracked 
and filled with strings of granite, also the 
gneiss drawn out in bands into the granite. 

(7) Extremely gneissoid and much con- 
torted, the laminae running in all directions 
and being filled in with granite. 

(8) Gneiss with inclusions of granite. 
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North and east of this point numerous 
-exposures of gneiss were found throughout 
the course of the river into Bear lake. This 
Indian to Connecting river is about a chain 
Bear lake, ^(jg ^^ fchg narrowest point, where 

however it is flowing with great velocity and 
forms two magnificent cascades with a total 
fall of about 25 feet, necessitating two port- 
ages of 10 chains each. The line passes into 
this area of gneiss immediately to the north 
of Victoria lake ; where however the above 
described succession of rocks is not observ- 
able, but a series is presented of which the 
following are the more noteworthy in the 
mile and a half of line between Victoria and 
Bear lakes. 

(1) Fine grained mica schist ; strike N. 
70' w. ; dip 10" s. 20^^ w. 

(2) Coarse pink gneiss, laminated w.s.w. 

(3) Summit of ridge, mica scliist and inter- 
laminations of coarse contorted pink gneiss. 

(4) LArge area of gneiss laminated w. s. w. 
and filled with masses of granite, around 
which the gneiss presents a marked How 
structure. 

f5) Lesser summit at 6th mile post. 

(6) Hollow with some exposures of mag- 
nificent graphic granite. 

(7) Light and dark gray mica schist inter- 
laminated. 

(8) Depression, fine gray gneiss. 

North of Bear lake are some exposures of 
•cciarse gneiss, but both to the east and to the 
n 11.. west of the line areas of undoubted 

Bear lake to 

3v*^df^^ granite occur passing by imper- 
ceptible degrees into the gneiss for 
the most part, but occasionally presenting a 
sharp contact. Some considerable elevations 
<K5cur in this region with precipitous walls of 
100 feet, notably to the east of lake 8. North 
of this lake is a minor height of land separat- 
ing Bear lake waters from those of Elephant 
lake. Near the 10th mile post a prominent 
ridge of pink and gray gneiss crosses the line 
Jf. E. and s. w. Two miles west of this point 
the ridge reaches a much higher level, over- 
l(K)kiiig lake 10, and affording a view of a long 
«tretch of low lying country to the westward. 
I^ke ft is rock-bound nearly all around, some 
Sninitic rock appearing but gray gneiss pre- 
dominating. After passing the 14j mile 
point the rock is much less gneissoid, while 



the granitic appearance is more pronounced. 
However throughout the whole region from 
Bear lake to the diorite belt south of English 
river rhe granite and gneiss are in places ex- 
tremely hard to distinguish. In the map these 
Laurentian sneisses and granites are colored 
alike, but a rough line of separation might be 
drawn K. s. and s. w. crossing the line at 14^ 
miles and constituting by no means a sharp 
division, as almost imperceptible gradations 
are apparent at many points on both sides of 
the line. For a large part of both areas the 
term ** gneissoid granite" would be most 
appropriate. 

Lake 11 presents high rocky shores of 
granite cleaving x. e. and s. w., strewn with 
In a granite boulders of gneiss, granite and 
ing^Lwm ' Quartzite and disposed in a series of 
lake. parallel ridges N. K. and s. w. on 

the flanks of which occur some streaks of 
mica schist. The granite in this region crops 
out in numerous small hillocks and rises in a 
few places to a considerable height, the great- 
est elevation occurring two miles east of the 
14th mile post, whence a long vista of low- 
lying country is visible to the north, east and 
west. The line enters lake 12 over an ex- 
tremely rough granite slope and the same 
rock is well developed all around the lake, as 
also on lake 13 which is practically a bay of 
Flying Loon lake — at least it is so considered 
on some maps, although separated by a con- 
siderable stretsh of river. On the west of 
lake 13 the rock is rather gneissoid and of 
considerable elevation, with mica schist and 
streaks of quartz. The waters of Elephant 
lake enter this lake through a channel which 
does not seem to be cut in the solid rock, 
but which is lined with boulders over which 
the water rushes with great violence ; a well 
used {x>rtage of a few chains in length con- 
nects the two. The shores of Elephant 
lake are granitic, as far as my limited oppor- 
tunity of observation extended. 

North of Flving I^oon lake the country is 
comparatively level, with many large muskegs 
Diorite *^^ "^^y Occasional rock exposures. 
F?yiiJg''L»on At about the 22nd mile post the 
lake. line enters a belt of diorite which 

bends off to the southwest from that point, 
an actual contact being found 50 cliains west 
of 21^ miles. Following this belt eastward 
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it is found to become tiner in grain and finally 
to pass into diorite schist, and appear, as such 
on the shores of Flying Loon lake. One-half 
mile before impinging on the lake it presents a 
hi^^h cliff facing the lake in which occur many 
segregations of quartz. 

The line passes out of the diorite at about 
18 chains in the 24th mile, and although the 
contHct is covered in a swamp on the line, it 
can be found both to the east and west and 
presents much contortion and small faulting. 

From this point northward and beyond 
English river the gueissoid granite is again 
GneisBoid prominent, covered with swamps 
IneRTOined *"^ traversed by winding streams 
diorite. flowing for the most part westward. 
The next change is at 24 miles 50 chains, 
1^ miles west of which point a hill rises to 
the height of 150 feet, the bottom of which is 
gneissoid granite but the summit is c<miposed 
of an extremely fine grained diorite which is 
separated from the granite by a band of pink 
quartzite, owing its color to numerouH 
small garnets. From this point the contact 
turns off to the northwest. This belt crosses 
the line at 25 miles 20 chains and ex- 
hibits in many plates an east and west schibt- 
ositv and constitutes a narrow belt 15 or iO 
chains wide followed by the characteristic 
gneiss, which is bucceeded by a narrow fringe 
of hornblende granite on the south shore of 
lake 14. This shows a sharp contact with 
the gneiss to the southwest, while a deposit of 
coarse diorite with pink felspar and pyrites 
occurs at the southwest end of the lake and 
disappears in that direction in a morass. 
North of this lake the hornblende granite 
continues for about 10 chains, when it passes 
into gneiss running N. B. and s. w., the coun- 
try in the vicinity being well covered with 
drift accumulations and tilled with small 
ponds. A ridge of fine grained diorite crosses 
the line K. e. and s. w. at 26 miles 50 
North of chains, and a quarter mile to the 
river'toend westward becomes schistose N. 60° 
of the line, j, ^^^d dipping 40" s. E. For two 
miles to the west no exposure could be 
found, so well is the district covered with soil 
and boulders of diorite and gneiss. This 
dioritic belt rises into a ridge at the 27th mile 
post and falls into u large swamp by a steep 
declivity. 



Beyond this swamp appear the Huronian 
strata represented by a rock of a hard, com- 
pact nature, a sort of altered porphyrite pre- 
senting a schistosity n. 55^ w. and a jointage 
s. 46'' w. dipping 25** s. e. The lamina tod 
structure is well pronounced, but is variable 
in direction and shows considerable contor- 
tion and flow structure in places. This rock 
crops out at many points on both sides of the 
line, but the area in general is of a swampy 
nature ; a large cedar swamp crossing the 
line at 70 chains in the 28th mile and ex- 
tending for some miles to the eastward, being 
bounded to the north by a ridge of the ab<»ve 
rock crossing the line at 20 chains in the 29t.h 
mile. The long, tortuous river shown in the 
map crosses just west of tlus elevation, is 
fairly navigable and seems to be an Indian 
canoe route. It was followed down by a 
party of men and found to enter the English 
river. Judging by the volume of water it is 
the outlet of some important lakes, possibly 
of Long lake, as shown on the map. 

The above mentioned ridge shows to the 
westward more of the nature of a glacial de- 
posit, and recrossea the line at 37 chains in 
the 29th mile with the river just beyond. 
North of the river is another parallel ridge of 
boulders of somewhat less elevation, showing 
no rock in J^itu. 

A fine grained dioritic or homblendic 
schisi is found in situ to the east of the :i9th 
mile podt, but its limits are impossible to 
ascertain, as the country is well covered and 
gently rolling to 37 chains in the SOth mile, 
where a sharp rise occurs gf about 75 feet, 
apparently all drift ; but at one point a dark 
schistose rock striking n. 75'' w. was found 
in position. 

To the northward the soil is thin and ex- 
posures are more frequent, consisting of the 
above mentioned dark compact schist with 
seams of quartz following the jointage divi- 
sions rather than the planes of stratification, 
thus testifying to their later origin. 

For some distauce east and west of the line 
the formation rises into rounded hills with 
good exposures, the rock becoming more 
schistose and greener in color. One-h-ilf 
mile west of 30 miles 30 chains is the 
southern end of lake 15, whence a creek flows 
out to the southeast. The eastern shore is 
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low and swampy, while the westeni is higher 
and shows the characteristic schist, the last 
exposure of which south of Long lake was 
observed at 31^ miles. As the counti*y 
north of this point is strewn with boulders of 
gneiss, a sharp outlook was kept for an out- 
crop of that rock, which was finally found on 
a ridge at 31 ^ miles with laminae s. £. and 
8. w. This was followed to the shore of 
Lake 16, but no actual contact was found 
owing to the swampy nature 1 f the country. 
>'o further exposures were met with south of 
Long lake. But as east of the line Hur- 
onian rocks occur on the shore, it is 
extremely doubtful where the exact contact 
litis. According to Professor Coleman in the 
Report of the Bureau for 1695, Huronian 
rocks constitute the entire eastern shore of 
lake Minnietakie. Therefore it is evident 
that the tongue of Laurentian rocks which, 
with the exception of a portion of the south- 
east shore, surround Long lake mu-t come to 
an end somewhere to the southwest ; the prob- 
able line of contact is indicated on tli» map. 

Canoe route to Sturgeon Lake. 

In ascending English river from the point 

crossed by the line three portages of about 

10 chains each arc necessary to {^ain 

Ascent by -r^i . t t 

nay of Eng- access to Flymg Loon lake. This 

Uphrirer. . . . j 1.1 • v. • 

nver is of considerable size, bemg 
four and five chains in width and broken by 
a large number of falls, which owinj* to the 
lai^e volume of water are of considerable 
beauty and offer some danger to canoe navi- 
gation, although many of them can be run by 
experienced cunoemen. 

The northern shores of Flying Loon lake 
are gneissoid, while the large diorite belt 
before mentioned inpinges on the west side. 
At the ])ortage into Otter lake Huronian 
schists again occur in the form of hard silici- 
ous schists of a dark color, with strings of 
quartz interlaminated with similar rock filled 
with large epidotized crystals of felspar, 
the whole presenting a strong east and west 
lamination with felsite and hornblende and 
mica schists with iron pyrites. This rock 
continues along the shore of the river and 
some distance south on Otter lake, the gneiss 
however cropping out about where tlie canoe 
route turns eastward towards Hut lake, the 



northern shore of which presents exposures 
of the schibts, as also the portage into Pine 
lake. Through Pine lake, White Rock lake 
(so called from a large isolated mas$ of quartz 
said to contain copper pyrites) and Young's 
lake, owing to the necessity for direct travel, 
I was unable to make any detailed examina- 
tion, but am of opinion that the schists con- • 
stitute the prominent lock of the region. 
Towaids Yor.ng's lake the portages are all 
short and the whole chain constitutes an 
ideal canoe route, which terminates by a hjlf 
mile portage into Sturgeon lake. This ridge 
though not presenting any considerable eleva- 
tion represents the height of land separating 
the drainage are^i of Sturgeon lake from that 
of lake Minnietakie ; both of which however 
find a common level in Abram's lake, the 
former by thp Sturgeon river to the north 
and the latter by Abram's falls to the south. 
Sturgeon lake is a magnificent sheet of 
water, with a length of probably 30 miles, 
the sunrise over which on June 

Around 

Sturgeon 18, with its Setting of dark green 
shores and artistic touches of rosy 
clouds, constituted an impressive scene of 
vastness, beauty and solitude. On the west 
shore of Sturgeon lake and on the adjacent 
islands green schists occur, but seem to be 
interlaminated with an -extremely altered 
light green diorite or diabase, which latter 
rock bcjomes more pronounced behind the 
old Hudson's Bay Po^t where some prospect- 
ing has been done, an account of which will 
be found in the economic portion of this 
report. These schists, as observed on a 
small island where we were forced to take 
shelter for a day owing to the high winds 
from the northeast, are found to strike 
N. 50' E. and to joint N. 8° w. with a dip 
of 10' N. w,, and to become aericitic where 
the boundary line between Rainy River and 
Thunder Bay strikes the north shore. . 

The boundary line between the Rainy 

River and Thunder Bay districts was run 

seven years aeo by Mr. Niven. 

Northward , ; , , • 

on the Kainy It was fouud to be quito open and 

River Jind • j • 

Thunder Bay uo difiiculty was experienced m 
follow inoj it except for the last few 
miles, where a forest fire has made it less dis- 
tinct. The schists continue on this line, but 
are broken by a boss of eruptive granite ris- 
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iiig into H hill of about 75 feet and forming 
the we.-t and south shores of lake 18. From 
this granite area to the intersection of the 
ha4^e line extend a Feries of schistose rocks 
consisting of diorite schists, hornblende 
schists and felsite schists of various colors 
interlaminatcd with altered diorite or diabase 
and porphy rites, the whole forming a senes 
of troughs striking east and west, with a dip 
about 20"* southward and tending to cleave 
into rhomboidsl blocks with numerous small 
seam 4 of quartz. 

Fourth Base Line. 

The survey of the fourth base line was 
commenced about seven miles north of 
Sturgeon lake, at the 120th mile post of the 
boundary line between the districts of 
Thunder Bay and Rainy River. This latter 
line was run by Mr. Niven in f890, starting 
on Sewell's base line (west from the north- 
west angle ot the township of Strange) at a 
point about two miles north of Hunter's 
island. The fourth bar.e line was surveyed 
due west from the boundary line a distance 
of 90 miles to the intersection of Niven's 
sixth meridian. 

The small lake (No 20) near the starting 
point of the fourth }>ase line on the 
Westward Thunder Bay and Rainy River dis- 
Pot^tr" " tricts boundary presents exposures 
Bane Une. ^f ^jj^ previously described schists 
on its shores, and they extend about a mile 
north of the line, becoming distinctly hom- 
blendic and compact at that point and con- 
taining a band of quartzite about four feet 
thick, bounded on each side by eight inches 
of crystalline quartz. In about a quarter of 
a mile gray Laurentian gneiss follows with 
N. and 8. ridtjes and E. and w. lamination, 
forming the major part of the shores of lake 
21 with schists on the southern bay only. 

On the line between one mile 50 chains 
and one mile 53 cliains a ridge crosses, 
running s. 58*' w. on the east and s. 20' w. on 
the west, containing crushed granite and 
a dike of pyritous diorite rising to consider- 
able elevations southward, with exposures of 
diorite and hornblende schist. At two miles 
56 chains a thin belt of diorite crosses 
the line, becoming very schistose ea* twardly 
and passing imperceptibly into the country 



rock, while to the north its contact bends 
west and passes about 10 chains north of the 
line in a northwest direction and is followed 
by a hard, fine grained schist with inclusions 
of coarse diorite, while the Laurentian con- 
tact approaches to within 30 chains of the 
line. 

North of four miles 28 chains the rock 
is most fantastically contorted, the fine and 
coarse diorite being twisted in all directions 
with the clastic schists, continuing noith to 
the contact just south of lake 22. A diorite 
belt reaches a considerable elevation on the 
line at six miles 15 chains, presenting a 
lamination N. 50'' w., and just beyond the 
Laurentian contact sweeps southward, crosses 
the line and bends to the east, constituting 
with a homblendic aspect in places a large 
part of the shores of lakes 24, 25 and 26. 

Lake 23 is enclosed in the schists, which 
are dioritic in places, and the stream west- 
ward is about one-half chain wide 
diorita bands and navigable only in Bhort 
' stretches ; near its outlet into lake 
24 it falls a few feet over broken boulders of 
Huronian origin. This lake is doubtless in 
connection with lake 25, which flows out to 
the westward by a short creek traversing a 
bed of boulders, mostly gneiss, overlying 
hornblende gneiss in situ ; while this rock 
crops out to the south of the passage and 
appears to reach a greater elevation in that 
direction. Lake 2G is rock-bound, while lake 
27 is an old beaver pond, with evidences of 
the work of these industrious animals form- 
ing a belt two or three chains wide n round 
the entire lake, the water of which tiow^s 
west, though its destination was not deter- 
mined. This whole region is an intensely 
metamorphosed tract in which numerous 
dioritic bands representing" periods of injec- 
tion play an important part. Gneiss con- 
tinues to lake 28, on the west side of which 
it is underlaid by a coarse pink quartz-diorite. 
This rises from the gneiss to an elevation of 
15 feet south of lake 29 and continues to 10 
miles 2 chains, where the gneiss again comes 
in. Lake 29 flows into lake 28, which has an 
outlet to the southwest into Lake of Bays, 
the channel at the outlet being steep and rock- 
bound with both' gneiss and the above men- 
tioned quartz-diorite in evidence. 
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Gneis8 forma the ehore uf the Ur^ take 
■called by Mr. Niveo the Lake of Baja, being 
Ut'oi ft short translation of un exceedingly 
tS^mub long Indian name signifying, "The 
•*"■ lake which one inay enter at aay 

point and find a bay directly oppijsite." Mr. 
WilliftniB nf Idc Seul informed me that this 
lake fomu a part of a canoe- route connecting 
Sturgeon river with btur^eon lake. Just 
before reaching the lake the rock interlamin- 
ated with hornblende achist reaches a con- 
siderable height, affording a view of 10 miles 
to the north and west. 



ConUct ol UarcntltD jrnclu uil hornblcnda Rhiat. 

In the accompanying sketch is shown the 
contiicC between the gneiss and hornblende 
schist north of the line. This latter rock 
occurs in considerable masses, and a« the 
gneiss for the most part contains fragments 
of it and shows flow structure Conforming to 
the lines of contact it must be of later age. 

West of the Itfke of Bays the rock in more 
generally covered and exposures are few ; on 
lake 32 however some outcrops of gneissoid 
gmnite occur, and to the west of Dominion 
lake is even more granitic, cropping out in 
rounded hummocks at various jKiints both 
north and south of the line, and on the line 
at 20 miles 60 chains, 21 miles 10 chains, 
22 miles 30 chains. 

A very large muskeg with flat clay floor 
itlretches from 21 miles 40 chains 10 22 miles 
aO chains, and extends for six or seven miles 
Dorlheast and southwest with occasional 
islands of granite. The country rises and 
the granite comes out strong just west of this 
depression, and presents a more schistose 
structure, N. 60° w. , on the shore* of lake 35 ; 
but between kkes 35 and 37 it is distinctly 
fine grained and granitic, while beyond it ib 
more gneissoid and rises into ridges tending 



northeast, reaching its greatest elevation near 
the shore of Long lake where it attains % 
height of 150 feet, aflbrding a magnificent 
view of Long lake and the cAuntry fur 20 
miles to the north. The gneiss extends 
around the northern end of the lake whure 
it assumes a somewhat different aspect, being 
fine grained, red and most distinctly schis- 
tose. The contftct with the schists of Ilur- 
onian age is again found about one mile north 
of the point where the line cuts the western 
shore of this take, and the immediate contact 
is a 6ne grained black schist passing into 
diorite a little beyond ; strike s; 40° h., dip 
40' N. 50° w. This line of contact crosses 
the line at 27 miles 40 chains and comes out 
on Thirty-Mile lake in a series of fine ((uart- 
zites and hydromica schists, with veinleta of 
quartz and a narrow belt of diorite all much 
contorted and broken. Un the west side of 
.the lake the rocks noted are fine laminated 
felsites with a little mica, and in some places 
still finer with blebs of quartz. The country 
to the southwest of this lake is more covered 
and the exact contact with the gneiss not 
determinable. The previously doscribed belt 
of schists on the fourth meridian forms the 
southeast shore of Long lake and passes intu 
the gneiss on the last of the chain of small 
islands shown on the map, where, as on the 
shore opposite, the contact is marked by 
alternate belts of hornblende schist and white 
and red febtite and quartzitcs, showing much 
contortion and shearing. 

West of Thirty-Mile lake a belt of diorite 
occurs at 31 miles 40 chains and is inter- 
laminated with an extremely altered porphy- 
passing into agglor 
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achiiu. weathered surface the appearance 
of a fine grained matrix, with whitish in- 
clusions and vein lets <:f quartz. With 
numerous bands of diorite this rock cuntiues 
and forms the shore" of lake 39, on the west 
side of which it is extremely stjglomerate- 
like, while to the northeast it reaches a 
higher level. The shores of lakes 40, 41 and 
42 present much the same character. South 
of the line, just west of lake 42, the rock 
shows no trace of dioritic belts, but rises into 
hills of 100 feet showing a stretch of burnt 
country' to the west, south and southeast. 
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West of lake 41 the country is low and a 
large swamp Btretches to the southwest ; 
while to the north and east across the narrow 
stream from lake 42, through a most difficult 
country to traverse, are found some high hills 
presenting a view of 10 or 15 miles of burnt 
country with green ridges beyond to the 
northward. Near the line on the shores of 
lake 43 are some fine examples of eericite 
schists with cubes of pyrite passing into the 
harder schists and interlaminated with them, 
K. 35" E. This lake flows out at the south 
through a large marah, while its shores rise 
on the west side into a ridge of agglomerates 
interlaminated with some sericite and 
followed immediately beyond by a deep 
valley. Various stringers and interlamina- 
tions of quartz are found in this neighbor- 
hood. On the north side the rocks assume 
the character of coarse clastic schists with a 
little sericite, the latter apparently in strings 
etc. in the other rock. 

The south and southeast sides of lake 44 
are low and swampy, but northward on both 
sides they rise to greater heights, notably on 
the west side where a hill of dibrite of 150 
feet forms an imposing centre, on approach- 
ing which around the north end of the lake 
acoarfeo agglomerate with striated inclusions 
is met with. From the summit of this hill 
the country is found to be burnt to the 
north, northeast and southeast as far as the 
eye can see, but is green to the west and 
southwest. The burnt belt seems to be 
about ten miles wide, stretching north 10° 
west and south 10° east. The high bare hills 
shown on the map bear n. lO'^^ e. from this 
point. This large hill of diorite is flanked 
on the west by ridges of the same rock of 
somewhat less altitude, followed by dark 
green hornblendic schists. Lake 45 is r^n 
extremely picturesque sheet of water flowing 
into lake Mininetakie, in reaching which 
from the line bands of pronounced agglom- 
erate with belts of diorite are met with, while 
on the shores a fine chloritic schist with 
crystals of calcite and a green hornblende 
schist are common. 

One and a half miles north of S9h miles the 
Around Laurentian was again encountered, 
lake. presenting a granitic aspect at first 

but becoming more gneissoid beyond. This 



observation holds true for the whole of this 
line of contact to where it crosses th& 
line some miles west of Big Vermiliun 
lake. 

On Abram's lake south of the line to the 
falls the rocks are for the most pait dark 
hornblendic schists and green schists with 
veinlets of quartz. From the line to 
the outlet of Sturgeon river slates (i) and 
soft sericite schists occur striking n.e. with 
vertical dip, showing bands of much altered 
diorite and some pyritous shales. On the 
west side of this arm the rocks are as 
a rule harder and highly silicious schists^ 
with some hydromica schists on the bay 
next the passage into Pelican lake. South- 
ward from Abram's falls (the passage from 
Minnietakie into Abram's lake) are fine green 
schists succeeded by a narrow strip of diorite 
and hard dark schists with a few veinlets of 
quartz. The southwest point of the lake and 
the west shore is composed largely of dark 
schists passing into agglomerate, with bombs 
of six and eight inches of quartz diorite and 
other rocks. A narrow belt of the soft 
sericitic variety occurs at some ix>inbB appar- 
ently associated vith a fine white schistose 
quartzite. The above mentioned agglomerate 
crops out on the small island crossed by the 
line and on the other adjacent to it. 

The south bay of Pelican lake is largely of 
dark fine grained green schists. In the 
Pelican and sccond bay of this lake the ix>cks 

Vermilion .. . - 

lakes. are fine green micaceous ana 

quartzose schiats with pyrite, rising into a 
bluff of considerable height known as the 
Sioux Lookout, notable as being the site of 
the 1ft st battle between the native tribes and 
their powerful enemy from the south. The 
shores northward from this point are practi- 
cally of the same nature until they reach the 
Laurentian contact near the outlet of Ver- 
milion river, at which point fine granitic and 
felisitic bands occur, all much contorted but 
becoming distinctly gneissoid at the head of 
the bay. The waters of the Vermilion lakes 
enter Pelican Jake by the Vermilion river, 
navigable throughout but for two portages of 
about a chain each ; the first occurring where 
the water first leaves Vermilion lake in a 
beautiful fall of about 20 feet over a vertical 
bluff, and the second about half way down 
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vhere a short rapid breaks the stream, easily 
passed however by canoes at the season of 
high water. The water of this river is beauti- 
fully clear, the faintest ripple mark being 
eas'ly seen in the sand at a depth of six feet, 
and at its outlet into Pelican lake it presents 
a marked contrast to the much dirtier water 
of the latter. 

The north shore of Pelican lake was found 
to be composed entirely of gneiss, and the 
same rock forms the entire boundary <»f Lost 
lake, })resenting bands of granitic and felsitic 
matter in places, and iii elusions of rose quartz 
and bolt.s of dark mica schist. 

The rocks on Vermilion river are extremely 
tine grained dioritic schists, and dark gray 
highly silicious schists, with numerous veins 
of quartz. 

On Vermilion lake to the north occur 
d:urite belts, with quartz at the contact with 
the country rock. Being engaged in exam- 
ining the shores of Pelican and Abram's lakes 
I did not follow the line between Pelican and 
Vermilion lakes, but through the kindness of 
Mr. E. Neelands I obtained specimens of 
rrick from various points along the line and 
found them to be in no way different from 
those previously described. 

The two lakes 48 and 49 near the intersec- 
tion of the fifth meridian are entirely sur- 
rounded by rocks of a similar nature, while 
at the point of intersection occurs the 
southern limit of a considerable belt of 
diorite stretching n.e. and s.w. and rising to 
a hill of 100 feet north of lake 49, where it is 
capped by a fine hard schist with schistose 
diorite on the flanks. This elevation seems 
to represent an eruption of diorite which has 
carried up with it a portion of the rock 
through which it found its way. West 

Vermilion ®^ ^^* ^^^ there occurs an area of 
^^^^^jj^^ mixed green and white rock, appar- 
idian. ently crushed quartzite with or 

without a chloritic or hornblendic coloring 
ingredient, crumpled with belts of diorite 
and crushed granite. 

At about 61^ miles are 30 or 40 feet of a 
quartzose schist with much magnetite, caus- 
ing a local variation of the magnetic needle 
of 33* E. This is followed to the south 
by diorite and more rock of the same 
nature. 



Fifth and Sixth Meridians. 

To the north of lake 50 the nearness of the 
Laurentian rock is shown by hard laminated 
81 th quartzose rocks with mica schist 

Meridian ftnd granite, while on the west 

Lines. ° 

of the same lake a hill of diorite 
marks the last of the Huronian rocks, 
which is followed by some felsites and finally 
the Laurentian gneiss. This continues with 
no break to the mtersection of the sixth 
meridian and down the same past Pelican 
lake. At the third portage out of this lake 
on the Pelican river a mass of mica schist 
was observed, but the actual contact with the 
Huronian of Pry den and vicinity was not 
found, as the passage down was made in 
haste and for the most |mrt at night. Some 
remarks on the surface conditions of this 
Laurentian area will be found in the part of 
this report devoted to Surface Geology. 

In the vicinity of Tach^ and Bois BruU on 

the C. P. R. the Huronian rocks are again 

. found, as also on the east shore of 

Features of 

the Fifth lake 75, where they consist of horn- 
blende schist, diorite and felsite 
schists of a hard compact nature, with part- 
ings of crushed granite or felsite followed by 
an outcrop of porphyritic granite of narrow 
width. North of this boss the rock is lamin- 
ated (n. 20*^ w.), while another mass of granite 
is found on the north shore of the lake with 
a contact N. TO** w. but does not continue far, 
being followed by dark schists forming the 
lower portion of a hill of 100 feet or more, 
the top of which is composed of a coarser 
and more dioritic rock. West of this hill 
the country is extremely rough and broken, 
and granite crops out again at the distance of 
about one-half mile, with the schists much 
puckered at the contact. Farther west are a 
number of granite belts running north and 
south, i.e., cutting the schists almost at right 
angles, the latter rock appearing at the north- 
east angle of lake 76. 

Continuing north on the line, the country 
is still very rough and the rock where exposed 
presents examples of dioritic schists and hard 
quartzose schists wheathering white, having 
a strike of N. w. and dip of 15° s. w. The 
line of contact with the eastern mass of 
granite shown on the map is characterized by 
the occurrence of qxiartzand mica schist with 
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garnets. West of the 63-mile post about 10 
chains the granite ia seen, while 1^ miles we^t 
the Huronian occurs and is very hard and 
compact around lake 81, where altered diorite 
occurs with a hard dark quartzose schiiit with 
garnets. The line finally emerges into the 
granite at about 64 miles 40 chains and 
was followed east to lake 78 and west for a 
mile where it is much contorted with diorite 
and pyritouB schists. Northward the country 
is covered by drift, and only occaaionally are 
exposures of graHite seen reaching prominent 
elevations on the west shores of lake 87, and 
assuming a crushed appearance and passing 
into diorite with blebs of quartzite at about 
the 70th mile post. The contact shows 
pyritous bands interlaminated with clastic 
belts of both light and dark color striking 
N. w. At 'about 70 miles 60 chains the 
rock is decidedly schistose, n. 20*" E. with a 
dip of lb" N. w., and appears to be a fine 
white quartzite with slightly marked partings 
of mica. Followed north this rock becomes 
more distinctly clastic, and finally passes into 
agglomerate mixed with fine diorite, some 
felsites and fine quartzose schists with larger 
blebs of the same mineral. 

At about 48 chains in the 72nd mile a nar- 
row belt of granite crosses the line and 
extends some distance eastward, while to the 
west it forms a contact on the shore of lake 
88, showing pyritous diorite and microcline 
granite. 

North of this belt the Huronian schists 
continue to lake Minnietakie and west to Big 
Sandy lake, presenting extremely rough hills 
and much agglomerate in the interior, while 
soft hydromica schists occur with quartz 
veins on the shores of both lakes. On lake 
89 are bands of hornblende schist with pyrite 
and seams of quartz, while 10 chains to the 
east of 73 miles 40 chains the rock ia very 
schistose, (n. 26** E. and dip 30'' n. w.) con- 
sisting of crushed granite, alterecl diabase and 
quartzite with pyrite. 

North of lake Minnietakie the rocks are 
essentially similar. At 79 miles 20 chains 
a belt 60 feet wide of sugar quartz bounded 
by crystalhne quartz crosses the line. East 
of 80 miles 10 chains occur some soft 
chioritic schists with quartz. 

Around Whiting's lake the rocks are well 



mineralized, fairly hard schists with numer- 
ous quartz seams on the west shore ; strike 
N. 5° B., dip. 30' N. w. West from the out- 
let of the lake at the southwest end are some 
exposures of agglomerate, and bey< nd ft clas- 
tic series followed by fine grained quartzose 
schists with slight interlaminations of p* arly 
mica. This latter rock forms two prominent 
ridges, contains some quartz and is mineml- 
ized in places. 

On Mask in on ge lake, which is connected 
with lake Minnietakie by a three-mile port- 
age and with Little Vermilion lake by a tor- 
tuous stream, are found hard comjiact rocks, 
and slate like quartzose examples, and seama 
of hard barren quartz. North of this lake 
the country is well covered, a rock resemb- 
ling arkose sandstone occurring on the south 
shore of Big Vermilion lake, while the north- 
west shore and the islands show green schists 
with pyrite and quartz seams, diorite belts, 
and the usual assemblage of Huronian rocks, 
which continue to the Laurentiau contact at 
91 miles 60 chains. In the Lauren ti«n 
area the usual gneisses are found here aa 
elsewhere, some high hills affording a good 
view of Lost lake and the territory to the 
north. A canoe toute much used for light 
travel connects Lost lake with Minnietakie 
by way of lake 48, Big Vermilion, Little 
Vermilion and Maskinonge lakes. 

In connection with this meridian the canoe 
route from Dinorwic by Big Sandy Lake may 
be considered. A wagon road of 
Big saudy about nine miles in length connects 
the town with the Hudson's Bay 
storehouse on the south side of Big Sandy 
lake. About half way across this portage is 
found the contact of the two formations. 
Professor Coleman, who made the trip to Lac 
Seul in 1896, thus describes the shores of 
Sandy lake : '*For about two miles oast of 
the landing at the long portage a rather 
coarse-grained reddish gray granite is the 
only rock found. Here a point which pro- 
jects displays a small mass of gray schist 
seemingly included in the granite, and beyond 
this gray green Huronian schist with a strike 
of about 70". In a deep bay on the east of 
the lake hard green banded schist with small 
bluish quartz veins occurs, having a strike of 
30" ; and on the northeast side of the bay 
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similar .schists with more or less contorted 
beddiug show a strike of 20' or 2b\ The 
point that projects to the south of the portage 
to lake Minnetakie consists of cuarse-grained 
porpbj'ritic syen te of a light flesh color. At 
the porfage contorted green schists occur 
again, so that the syenite is apparently an 
ifloUted bos^/' 

These observations coincide with the dis- 
poaition of the Huronian as determined by 
myaelf on the line and to the westward. The 
ahove mentioned boss of syenite must be of 
small size, as it was not observed in any ex - 
canion to the west, although 1 traversed the 
region from the portage to the line. There 
i« no doub*'. therefore that Professor Coleman's 
aaaamption of an isolated boss is correct ^ 

My opportunity of examining the shore of 
lake Minnetakie being but slight, I shall 
again refer to Professor Coleman's report, 
the substance of which is that the entire 
•hoies of th^ lake are composed of the green - 
iah Huronian schists, clay slates, phyllites, 
porphyrites, etc., with yellowish sericite 
at some points. He also makes the state- 
ment that the lake was probably holiowed 
out of these softer schists as the green 8( hists 

^Aa to the nature of the oountry along the 
Wabigoon and Minnetakie road, the following 
npoH has bflen made to the Commissioner of 
Crown Lands by Mr. John D. Aaron, of Wabigoon, 
date of April IS, 1898 : 

" Ijeaving Wabigoon the road nmi in a north- 
rly direction, and passing arouqd the bai e of 
a pneipitous ridge aaoends to a plateaa through 
a gradnally rising ravine. This plateaa is lightly 
timbered with poplar, and is drained by Nogget 
f/tmk* The soil is loamy, cf varying richness, 
MMM sandy and other portions pure black. R. M. 
Fell of Wabigoon has 160 acres of the latter on 
the northern slope, and baa cleared five to 10 
aora which he intends to market garden in con- 
naction with his dairy farm, already supplying 
tbe town with milk. The soil on this farm is ex- 
ceptionally rich. 

" Leaving the plateau the road skirts the end of 
a ridge on which the Northern Queen mine is 
sitaaled, about a quarter of a mile from the mine. 
The ore in this mine, though refractory, is rich, 
averaging $18 to the ton in gold down the shaft, 
with traces of silver and nickel. It is heavily 
ebarged with pyritic iron and manganeae, so much 
ae as to make it almoat folid mineral, very little 
q[iiar(2 being evident. A little to the ea^t of the 
teed, where it passes the Northern Queen hill, is 



occur inlaid. This observation holds good 
for a large number of the lakes seen this 
summer, and at no jilaco have 1 encountered 
sericite but on the shores of lakes. 

. General Features of the Region. 

The whole region examined presents both 
in i^8 drainage system and in the disposition 
Huronian ^^ **s rocks, a marked n.b. ands.w. 
fj'i^ ^JJJJJ: folding. Thelong*>r axes of most 
feristioa ^f ^j^g lakes He in this direction, 

whilo the streanns sometimes follow a similar 
course, and at others burst over the barrier 
at the side and fall into the next trough 
through a short channel. This accounts for 
the numerous lakes and the shortness of the 
streams flowing northwest or southeast, the 
main streams flowing in the natural valleys 
northeast or southwest. While this bearing 
of the ridges is more pronounced in the 
Huronian than in the Laurent an areas, it is 
still evident in the latter as shown by the 
fact that the Huronian belts themselves have 
for the most part a similar direction. Of 
these Huronian areas there are three main 
groups which we may call (1) the Sturgeon 
River area, (2) the Minnetakie area, and 

location SV117, a very rich prospect, carrying 
visible gold, discovered by two Montana prospec- 
tors last summer. Location SVlll is also oluee 
to the road. 

'* Passing tbrcugh a beautifully open park-like 
stretch of pine, with sandy soil, the road comes to 
Nugget creek and runs by this for some distance 
through a tract of land taken up by Mr. McGee fcr 
agricultural purposes. Mr. McGee, formerly of 
Manitoba, has put up a log house and stable, and 
has cleared considerable land this winter. The 
soil on this tract is a sandy loam, clay sub- 
soil, and it is more heavily timbered than moat ot 
the surrounding country with red pine, spruce, 
poplar and tamarac. Along Nugget creek there 
are large tracts of bay lands, and many tons were 
put up last year by settlers. The road passes the 
verge of a large hay meadow, 80 to 100 acres in 
extent, and passing through a heavily timbered 
area it ascends a sandy ridge timbered with light 
jack pine. Springs are abundant in this vicinity, 
and there are several running streams of beautiful 
water, some rather heavily impregnated with 
iron. For four miles the road runs over good 
land for agricultural purposes, sandy and rich 
black loamy soil alternating. 

*• The timber is chiefly jack pine, varying with 
hazel, alder and birch interspersed. A beautiful 
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(3) the Wabigoon area. The rocks com- 
posing these areas are essentially similar, no 
sing'e representative bein<^' found in one 
which is not met with in the others. In the 
petrographical part of the report will be found 
descriptions of the more important of these 
rocks. The Laurentian areas show granite 
near the contact in almost all cases, some- 
4;ime8 extending for miles with no trace of 
lamination, e g. between Dominion lake and 
lake 35 ; at other p' tints presenting a slight 
lamination in th-* mica only ; while the true 
gneiss structure is apparent at numerous 
points, notably around Lost lake. 

Surface Geology 

Tlie Canadian Pacific Railway at Ignace 
crosses a narrow strip of land between the 
.. . . , small lake to the south and the one 

Moramic de* 

posit at to the north. This strip seems to 

Jgnaoe. on . * 

tiie Fourth be essentially a moranie composed 
Line. of unstratiOed clay and sand filled 

with boulders of granite and gneiss, with 
occasional blocks of diorite and Huronian 
schists. Gneiss boulders 10 feet by six feet 

park-like area of scattered pine a mile wide is 
crossed, and shortly after passing to lower ground 
an entirely open meadow some 10 aores in extent 
is reached, rich in grass, quite level, and of seem- 
ingly dry or sandy soil. The country here becomes 
more broken and hardly as suitable on that ac- 
count for agriculture, although the soil is very 
promising, and soon the burnt oountry is reached, 
afirewhioh pMsed throuRh ^here some time ago 
having cut a swath 10 to 16 miles wide, leaving 
the rocky ridgee almost bare, an ideal ground for 
the prospector. Owing to the thickly timbered 
nature of the ground in the previous eight miles, 
little rock was visible, only one outcropping, a 
mass of schist with b«nds of blue and white quartz. 
This outcrop was thiokly impregnated with mica, 
t^eces one and two inches wide being detached 
with a knife. Several veins of quartz were noted, 
carrying iron and copper pyrites; others of 
greenish hoe and tinged with chlorite. About 
half a mile from the road, close to the western 
shore of Sandy lake, a vein 80 feet wide composed 
of alternate layers of quartz and micaceous sohist 
has been located, with a smaller vein running 
paralleL This vein has been traced for nearly two 
miles, and crops up in various places over a length 
of six miles. Near Rocky rapids strinjTers of rcse- 
colored decomposed sugar quartz were noted, and 
about a mile away a large dike of quartzite of a 
bluish black nature, heavily mineralized with iron 



with large inclusions can be seen on the 
portage between the two lakes. In Uiis 
morainic deposit a large kettle hole was 
observed to the east of lake 2, with banks 
about 20 feet hi<;h on the outside and 40 feet 
within. This character of country obtains to 
the shore of lake 4, north of which however 
is an area of fine whit« clay probably of 
post-glacial age. This passes northward into 
a stretch of fairly well covered land with 
boulders and only occasional exposures to the 
shore of Victoria lake. This area, of which 
the charact<^ristic soil is clay, stretches from 
the shore of Indian )ake eastward for a con> 
siderable distance beyond the lino. 

On the northern slope of the height of 
land between Victoria and Bear lakes is a belt 
of coarse white sand apparently derived from 
the decay of gneiss in situ. 

North of Bear lake a somewhat scanty oUy 

soil extends to about 10^ miles, where it 

_ passes into an area ^composed of 

A region of ^ ^, ^ , 

sand and sand. With many interruptions 

this continues, scantily developed 

around lake 11 and well shown on the shone 

P3rritea and stained with hematite, affords a traoe 
of gold and silver. Owing to the burnt-off nature 
of the oountry the ridges of rook am almost bare 
of vegetation, and run for miles at varying heigfcAi 
above the general level, offering a great field £er 
prospectors, whilst thousands of cords of good 
well seasoned dry wood are lyinf^ on the ground 
and could be profitably gathered. The mineral 
belt can be said to extend from within 10 miles ol 
Wabigoon to the shore of lake Minnetakie, though 
near the latter the rocks are gradually ooversd 
over as the vegetation g^ts more abundant. 

" Several UUies run close to the road, of whioh 
no mention is made on any mapb ; Jackfish laktt, 
about three miles long by one wide. Trout lake, 
two miles long with deep bajrs, and three other 
unnamed lakes, one rather laige running parallel 
to Minnetakie and about a mile distant. Mr. 
T. B. Speight has surveyed claims near the latter 
lake during the winter, so that it will be properly 
located. 

" With the exception of a fringe of white and 
red pine on Sandy river no marketable timber has 
been sighted, though an immense area of white 
pine must have stood close to Minnetakie and 
Sandy lakes many years ago. The rotting trunks 
of pine trees two to three and a half feet diameter, 
destroyed by fire, are scattered throughout the 
oountry, and one isolated pine of huge stature if 
still growing, being passed on the road. " 
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of lake 12, to about the point where the line 
enters lake 13. The region traversed by the 
line in the vicinity of Flying Loon and 
EUephant lakes is a fairly heavy sandy clay, 
with a diminishing percentage of sand to the 
north, mostly level and with few exposures. 
It is through this accumulation that the 
waters of Elephant lake make their way, 
apparently without encountering the country 
rock. A little to the east of the line on the 
riv0r to Flying Loon lake the drift accumula- 
tion forms banks of some height, containing 
more schistose and eruptive masses than 
were observed farther south. An erratic 
was found here resembling a pink sandstone, 
whKh on examination with the microscope 
diaolosed the fact that it was composed of 
rounded quartz grains, cemented by a silicious 
matrix colored by ferunginous matter and 
presenting in places small calcite crystals. 
The only rock in any way resembling it sub- 
sequently found in situ occurs on the south 
shore of Big Vermilion lake, but as the drift in 
thii district has undoubtedly travelled s.w. it 
can scarcely have had its origin in that locality. 
Korth of Flying Loon lake the soil is 
again sandy, fairly level and studded with 
large swamps two or three miles in diameter. 
At about 21 miles 40 chains the country 
reaches a greater altitude and exposures are 
more frequent, while the drift is filled with 
enormous boulders of gneiss and granite 
which seem to have been derived from the 
rodcs beneath them and not to have been 
borne far by glacial action. It is quite 
poesible that a large area of the thin soil in 
this district has been formed by subaerial 
deeay. Glacial stride are to oe seen on the 
Bammits of the hills of hard diori tic-schists to 
the east of 22 miles 60 chains, having a 
direction s. 20"" w. This ridge falls into a 
laige swamp and the country continues com- 
paratively low to English river, immedi- 
ately to the north of which, after a slight 
rise, low sandy soil and numerous swamps 
are characteristic, but a hard clay soil is met 
• with at the 25rh mile post. Beyond here 
the summits of the hills are composed of fine 
white sand, while stiff clay seems to occupy 
the hollows. The superficial mantle is of 
considerable thickness and rock outcrops are 
correspondingly scarce. 

5 M — II. 



North of lake 14 the drift is very tumul- 
tuous, with scanty soil, enormous boulders of 
all kinds and numerous small ponds and 
swamps. East and north from the 28th post 
the country is flat and filled with large cedar 
and scrub spruce swamps, to about 28^ miles, 
where two parallel ridges of drift accumula- 
tions cross the line >\e. and s.w., affording a 
channel between them for the river at that 
point. This stream is of some size and pro- 
bably constitutes the outlet of Long lake ; it 
is navigable, but numerous poi*tages are 
necessary. From this river to Long lake the 
couiitry is gently rolling, with a sandy soil 
for the greater part. Exposures are few, 
except in the vicinity of 30 miles 40 chains. 

The portages along the route from English 
river to Sturgeon lake were found to be for 
the most part over clay, the one between 
English Otter and Qut lakes showing glacial 
stiSi^n striaj s. 12° w. All the lakes of 
*»^®- the chain are extremely pretty and 

generally the shores have a green aspect, but 
the timber is of comparatively recent date. 
Two grand old pines overlook the portage 
above mentioned, and probably represent the 
sole survivors of a once luxuriant pine forest. 
Around Sturgeon lake and on the islands 
banks of sand occur 20 or 30 feet in height. 
A panning of this sand resulted in garnets 
and magnetite, but no gold or sulphides. 

On the Fourth Base Line. 

Westward on the fourth base line from 
the Thunder Bay boundary line the soil is 
Prom v®0^ ^^^^ ^^^ for the most part is 

lSSTuT^ coarse sand, while large boulders 
Look lake, j^j.^ j^^,^ frequent until we reach 

lake 24, where the stream from lake 23 flows 
over a bed of boulders of Laurentian and 
Huronian rocks. The waters of this chain 
of lakes find their way into Lake of Bays, 
and are fed by numerous swamps lying to the 
northward. The soil continues scanty to 
Lake of Bays, beyond which however it is 
deeper and chiefly sand, while around lake 
32 there is a greater development of clay 
than hitherto observed on this line. 

The west shore of Dominion lake shows a 
curious feature, namely a bank of sand six 
feet high following the contour of the lake on 
this side. Beyond this ridge lies a swamp. 
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to avoid which animals of all kinds have used 
the bank as a runway, making a distinct 
road around the lake. This formation is 
evidently due to the sand washed up by 
storms from the east being cemented and 
retained in position by the cedars, which form 
a fringe around the lake. 

From the northwest comer of this lake a 
boulder ridge, perhaps a moraine, stretches 
s. lO"* w. and crosses the line a little beyond 
the lake shore. A large swamp with spruce 
bush forms a belt about a mile wide and six 
or seven miles long, stretching N. e. and s. w. 
It contains a few ponds, which thoufi^h small 
appear to be of considerable depth. At its 
southwest comer it seems to be drained by a 
stream which I followed for a mile without 
being able to reach its termination in a lake. 
Around Long lake the soil is sand and fairly 
thick northward towards lake 38, while around 
Thirty-Mile lake the rock is bare except 
towards the south, where it is overlaid by 
numerous boulders to the shore of Long lake 
on the fourth meridian. 

Sand continues to predominate to Lake 39 
and glacial strias s. 40"" w. are seen at 30 
miles 40 chains. The waters of lakes 39, 
40 and 41 flow out at the north end of the 
first lake and probably make their way into 
From the *'^® Sturgeon river, as also do the 
Si"FiftJ? waters of Thirty-Mile lake. The 
Meridian, gtream shown on the map as entering 
lake 41 just north of the line was followed 
up for some distance, but was finally lost in a- 
swamp. Although of considerable size at its 
mouth, it rapidly narrows and shows very 
little current throughout. Lake 42 has par- 
ticularly dirty water, but sandy shores for the 
most part. The creek to lake 41 at the time 
of observation, July li, was entirely 
dried up, making the lake a stagnant pool, 
and considering its size the most unpleasant 
sheet of water seen during the summer. To 
the south of the 35th mile post is a slight 
elevation, and beyond a large swamp probably 
the same one that the above mentioned stream 
drains. This swamp is separated from lake 
42 by a sharp ridge. Fine sand occurs over 
the whole of this region. Lake 43 passes 
out to the south by a broad but shallow stream 
into a muskeg. A means of reaching it may 
possibly be found by following this stream 



towards lake Minnietakie, in which direcdon 
it doubtless forms connection with other 
lakes. I consider this important, as in my 
opinion the country around this lake is 
worth prospecting. The high diorite hill 
west of lake 44 is a distinctive point in the 
topography of the district, and the country is 
exceedingly rough and very difficult to traveL 
From this hill to lake 41 the country is of a 
hilly nature, rendered almost impassable by 
large quantities of fallen timber. This area 
however passes into the green bush in the 
immediate vicinity of lake 45. East of lake 
46 the country is high, and bare of both soil 
and timber, rising into a ridge with a few 
pines overlooking the valley of the Sturgeon 
river. Beyond this valley are high burnt 
hills of gneiss which seem to be as far away 
from this point as from the hill near lake 44. 
Sandy soil with poplar and spruce thickets 
continues westward to Abram's lake. 

Westward from the intersection of the 
fifth meridian over the numerous dioritae 
From the *°^ porphyritic rocks is spread for 
Se^sixth ^^^ most part a mantle of ooeree 
Meridian, gand, presenting in some places a 
level upland with small pitch pine and is 
others dropping into large muskegs. To the 
west of lake tO, as also in a minor degree to 
the N. and N. w., are high hills, some of 
diorite and others of felsitic and other rocks 
indicating the Laurentian contact. The waters 
of this lake pass out to the south and prob- 
ably find their way to Vermilion lake. Lake 
51 is also surrounded by fine sand, and a 
large area of high sandy territory stretches 
from lake 63 in a southeasterly direction 
towards Varmilion lake, terminating about 
a quarter of a mile from its shores. Lake 66 
is in possession of two families of beaver, 
the house of the larger family being 20 feet 
in diameter. This lake discharges to the 
south, but not into lake 53, which also has an 
outlet in the same direction, while half a nale 
to the south of it a creek of considerable me 
flows southeast. Lakes 54, 56 and 57 were 
found useful as a canoe route in transporting 
our supplies, the portages between them 
being merely "lift outs." 

Some high hills intervene between lakea 
57 and 58, with still higher ones west of the 
latter lake rising to elevations of probab^ 
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150 feet above it. At the point crossed by 
the line and to the north the banks on both 
sides, particularly the west, are precipitous, 
making a most picturesque view, shown in 
one of the accompanying photogravures. 
This creek was followed down stream 
north and east, and it shows numerous rapids 
for the first mile of its course, aft^r which it 
widens in the hollow and appears to again 
expand into a lake at some distance to the 
northeast. One mile south of lake 59 are 
some high hills with a valley beyond ; four to 
six miles away appears a chain of hills tend- 
ing in a southeast direction. 

The whole region around lakes 59, 60, 61 
and 62 is rough, but fairly well wooded in a 
sandy soil, with deep moss and numerous 
evidences of the presence of moose and 
caribou. Parks' lake is a pretty sheet of 
water stretching N. e. and s. w., constricted 
at two points and expanding into a bulb of 
half a mile in diameter at the southern end, 
whence it enters by a stream of a few chains 
into 74-Chain lake, so named from the cir- 
cumstance that the larger western arm is 
exactly that width where crossed by the 
line. This lake is an extremely crooked 
body of water, consisting of five arms radiat- 
ing from a common centre e., s. e., s.. s. w. 
and y. w., the last being the largest and the 
flouthem arm next in size. Its shores are 
green all around, with principally a sandy soil 
broken by numerous exposures of rock. To 
the west of the lake the soil is clay, and this 
extends for a mile or more north of the line 
and also to the westward but passes into a 
ferruginous sand before reaching lake 62, 
which has low swampy shores. A large 
swamp seems to sweep to the s. w. a mile 
south of this lake and to empty into 74-Ghain 
lake a short distance south of the line. An 
old Hudson's Bay Co. road crosses the line a 
short distance past the 78th m<le post and 
continues north through a similar country 
past lakes 64 and 65. 

In the vicinity of lakes 67 and 68 the soil 
is sand on the ridges but clay in the flats. 
The stream represented as entering this lake 
from lake 69 is incorrectly laid down, as that 
river, which is of some size, bends off to the 
southwest after crossing the line. Lake 69 has 
low marshy shores, except at two points on the 



east side. From this lake westward to the 
84th mile post the soil is all sand spread over 
flats with small timber, and sinking in places 
into stretches of swamp. On lakes 70, 71 
and 72 a scanty layer of sand occurs over an 
exceedingly rough country, rising into high 
bare hills near the intersection of the sixth 
meridian. 

Fifth and Sixth Meridian Lines. 

In the bed of the stream flowing into Pel- 
ican lake is found a clay bottom towards its 
On the Sixth <^^tlet. This river on entering 
Meridian, pelican lake has formed a long neck 
of land on both sides of its course, thus con- 
verting both the northern corners into large 
marshes which were crowded with black duck 
at the time of our visit. The Pelican river 
breaks out of the southern end of Pelican 
lake by a fall of 15 feet, which is followed at 
intervals of 100 yards by two others. Below 
the lower fall the stream is shallow, and some- 
what difficult to navigate owing to the pres- 
ence of much driftwood. For two miles at 
least before entering the Wabigoon river 
large areas of light clay land are to be seen, 
all of which seem suitable for agriculture. 
The same observation holds good along the 
Wabigoon river. The soil on this and the 
Pelican river seems to be lighter and less 
liable to cake than that in the immediate 
vicinity of Dryden and the experimental 
farm. 

Around Dinorwic, near the line of the 

fifth meridian, is a considerable area of 

stratified clay, a well of 20 feet being sunk 

through it by the hotel proprietor 

Atand north . , .,, . , , , . ,. 

of Dinorwic at that Village Without his succeeding 

station. • 1 1 • • J ^ 

in obtaining an adequate water 
supply. From the railway northward to 
lake 75 a fairly level and somewhat swampy 
tract of country is found, with soil of consid- 
erable depth, which however dies out on the 
east side of the lake where some rocky hills 
break through. This broken and extremely 
rough country continues to the limit of the 
Huronian area. The granitic rocks beyond 
are not broken into ridges of so abrupt a 
nature as those obsen'-ed in the Huronian 
belt, but form gentle undulations, the soil 
being coarse, sand filling the valleys, and 
intermingled with many boulders of granite. 
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Between the 67th and 68th mile posts it 
will be observed that a number of small lakes 
occur ; these are all located in 
depressions in the surface deposits, 
rock cropping out on their shores 
in a few places only. This region presents 
long ridges of boulders in coarse sand, the 
rocks being mostly granite and piled in a 
most tumultous manner to heights of 50 feet, 
and as the sand has been washed away they 
are now simply immense piles of stones. It 
may bo that they represent deposits pushed 
before the ice sheet in one of its later and 
minor advances. 

Clay soil is again met with to the west of 
the 69th post and a deposit of 12 feet or more 
at places occurs on the shore of lake 87. Sev- 
eral small streams flow north, the eastern of 
which is about half a chain in width and 
three or four feet deep in places ; this stream 
turns to the east and crosses the line at 69 
miles 30 chains. Owing to heavy rain on 
Sunday, August 8, the stream rose so rap- 
idly as to flood the tents at four or five feet 
above the normal level. Between Big Sandy 
lake and the line the country is rough, with 
steep hills rising abruptly out of swamps. 
The same conditions continue to lake Minnie- 
takie and beyond to the vicinity of Whiting's 
lake, north from which is an area of high 
level clay territory with acres of huckle- 
berries. 

Lake 91 is swampy, with no exposures and 
apparently extending into a long marsh to 
the west. To the oast of Mas- 
Minaietakie kinonge lake, north of the portage, 
the rock is very rough and covered 
with fallen timber and raspberry bushes, 
making it exceedingly diflicult to traverse. 
Maskinonge river is swampy and dirty, aver- 
aging 20 feet in width by six feet in depth. 
I believe it is navigable without portages 
throughout. 

Between Maskinonge and Vermilion lakes 
the soil is fairly deep, with numerous streams 
flowing westward, sand predominating until 
in the immediate neighborhood of Vermilion 
lake where clay appears, as also on nearly all 
the islands. It is somewhat remarkable that 
even the smallest islands, mere dots on the 
map, in some cases not 10 feet in diameter, 
should retain their capping of clay, which 



occasionally is 10 or 12 feet thick. The 
north shore of Vermilion lake also shows 
clay, but a short distance inland this gives 
place to sand, which is only scantily developed 
to the end of the line. 

Economic Geolos^y 

Throughout the granitic and gneissoid areas 
south of the English river on the fourth 
Mineral meridian the only deposit of any 
Jjowiup possible value is the accumulation 
Fourth of fine white clay lying to the north 

meridian. " , 

of lake 4, but as this contains a 
considerable percentage of carbonate of lune 
it would not prove suitable for pottery, or 
for other use than agricultural purposes. 
The diorite belt south of English river, as 
before mentioned, forms a steep bluff run- 
ning north and south at a distance of half a 
mile from Flying Loon lake. On the face of 
this bluff, in the schistose diorite, are num- 
erous small veins of quartz and quartzite, 
some of six to eight inches in width. The 
diorite belt south of lake 14 is well mineral- 
ized in places, and may be regarded as a 
fahlband in which are some quartzite bands 
with garnets. One-half mile west from 26 
miles 50 chains a six-inch vein of quartz was 
found running N. and s. in the diorite belt 
In the schistose area lying south of the belt» 
and presumably of Huronian (Keewatin) age, 
rocks are found very much resembling the 
gold bearing strata of Lake of the Woods. 
Numerous mineralized belts cross this area, 
and about 30 chains west of the 30th mile 
post a vein of quartz was found two feet in 
width parallel with the transverse jointing 
planes and not with the schistose divisiona of 
the rock ; this direction c»f strike is common 
to all the veinlets of this district. 

The region in the vicinity of Hut lake 
and the portage into Otter lake presents 
long belts of well mineralized fohl- 
ri?ef and** bands, and although no quartz 
sturgeon veins were found crossing these 
belts the district might well be 
worthy of prospecting. On the shores of 
Sturgeon lake, in the felsitic and dioritic 
schist, numerous small seams of quartz were 
observed. On a conspicuous point in the 
northwest angle of the lake, about three 
miles from the boundary line, is an old Hud- 
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son's Bay Co. post, used only at the trading 
season. Behind this building, near the 
junction of an extremely altered diorite with 
the gray somewhat soft schist, is a deposit of 
quartz in which a shot has been fired. On 
the north shore near the old line a softer and 
more sericitic rock is found which is more 
likely to prove gold bearing than the harder 
representatives of the series. 

On the Fourth Base Line. 

On the old boundary line between Rainy 
River and Thunder Bay districts the schists 

are plentifully splashed with quartz, 
smaH^ow- ^"^ none of any size were observed, 
mineral*. Q"artz and quartzite veins, or more 

correctly beds, are found about a 
mile north of the first half-mile mark, asso- 
ciated with fine hornblende schist. The belt 
crossing at about 1^ miles contains consider- 
able pyrite and pyritous altered diabase, 
which is in close relation to bands of crushed 
granite. At 1| miles the magnetic variation 
is only 2" e., while 6** is the normal for the 
vicinity. Veinlets of quartz are found strik- 
ing N. 80** E. and dipping 10' n. w. at three 
miles 20 chains a little north of the line ; 
these occur at the contact of diorite belts 
with fhe country schists. A small quartz 
vein occurs at three miles 75 chains ; 
this also is near dioritic rock. Some quart- 
zite with pyrite occur near the eruption of 
quartz diorite west of lake 28. As usual 
in the Laurentian area, nothing of any 
economic value was seen, with the excep- 
tion of sdme small masBf s of magnetite as- 
sociated with quartz found near the 11th 
mile post. 

Near the contact on the southwest shore of 

Long lake some beds of fine pink and white 

^ felsi'e occur with a strike of n. 40*' E. 

ShnvinRS of 

goMinthe and dip of 40° v. w. The rocks in 
and Abnm'B the vicimty are very much con- 
torted, and the region may prove 
worth prospecting. At the point of contact 
on Thirty-Mile lake altered quartz porphyry 
occurs and masses of sericite schists with 
pyrites ; also belts of a hard schistose rock, 
almost pure fine grained quartz with white 
mica, the whole crushed and sheared, and 
joined with a large mass of sericite with 
veinlets of quartz showing a trace of gold on 



assaying, followed by diorite and alternate 
bands of soft and compact schist striking 
N. 70" E. On the west shore similar neks 
occur, particularly the hard, highly quartoze 
variety with light mica, but less sericite is 
found. On the small creek leading westward 
from Thirty-Mile lake schistose and dioritic 
rocks were found, with many interlaminations 
of quartz. In the belt to the southwest, 
composed of porphyrites, diorites and horn- 
blende schists, numerous stringers of quartz 
were observed, an assay ot which resulted in 
a trace of gold. No more quartz was ob- 
served in quantity until the shore of lake 43 
was reached, where large masses of well 
mineralized sericite are seen with string- 
ers of quartz, showing a distinct trace 
of gold 'on assaying, as also on the wtst 
side where the quartz occurs in reticulated 
veins. 

Just north of the point where the line falls 
on Abram's lake, in the sericitic rocks and 
slates, numerous bands of quartz are met with 
which gave on assaying a trace of gold. 
All around the shore of Abram's lake the 
mark of the prospector's hammer is seen. 
At a point about a half mile south of the 
line a vein is found in green pyritous schists 
striking N. 05" w. and dipping SI*" s.w. which 
has boon opened by prospectors and assays a 
trace of gold. Passing northeast towards 
the head of the lake, both on the shore and 
on the islands, much altered diabase is found 
interbedded with highly mineralized schists 
and permeated with small quartz veins. It 
was in this locality that the celebrated Golden 
Pocket was located from which, some ex- 
tremely rich samples were taken. I did not 
happen on it in my examination, but was 
informed of it at Dinorwic and saw an ex- 
ceedingly fine specimen in the possession of 
Messrs. Ball and Douglas, who have done 
considerable exploration on Minnietakie 
and Abram's lakes. A vein occurs on the 
eastern side, near the head of the lake, being 
a distinct contact deposit with sericite to the 
north and hard pyritous schists to the south. 
This region and the territory towards lake 46 
should prove as rich as any I have seen on 
the trip. On the west side of this arm a good 
show is seen about 20 chains north of the 
line, while numerous stringers are seen on 
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the point below. Around the second long 
point past the line a prospect has been 
opened by Mr. Alex. Livingstone of a 
number of lenticular veins, perhaps 10 in all, 
the largest about 10 feet wide, strike n. 60° b. 
and dip 30** n.w., carrying galena and pyrites 
assaying IJ oz. of silver and a trace of gold. 
The country rock is soft hydromica secondary 
schists. 

Just around the point from Pelican lake is 
another prospect in serici tic schists, n. 10" b., 
Gold on ^^ which a vein of about a foot in 
Pelican lake.^i^t-l^ has been stripped for some 

distance. The island crossed by the line and 
those south of it are of an agglomerate 
nature, laminated n. b. 6° w., with some 
pyritous green schists. Southward along 
the west shore below the line is a prospect 
of reddish quartz in a hard and almost purely 
quartzose rock with light mica. A short dis- 
tance below is a bald point of volcanic look- 
iiJg agglomerate or pyro-agglomerate, near the 
contact of which with some soft schists to the 
north is a series of veins which yielded on 
assaying $30 of gold to the ton. South of 
this agglomerate are dioritic rocks and slates, 
and to the southward point of the lake from 
this place were noticed numerous small veins 
with an average strike of n. 65^ w., the 
largest being about 10 inches in width. On 
the east side of this arm to Abram's falls 
much leas quartz was observed, but a claim 
has been staked by Mr. A. Botsford near the 
rapids, a specimen of ferruginous quartz from 
which yielded no gold ; the rocks in the 
vicinity are hard felsito schists and diorites. 
On the point of the narrows into Pelican 
lake the rock is of an agglomerate nature, in 
which location RllO is taken up, containing 
a vein about two feet wide with non- 
continuous walls and exposed for about 20 
feet ; an assay yielded me no gold. Three 
chains south of 45 miles 65 chains on the 
south shore of Pelican lake is a prospect in hard 
clastic schists, with the inscription, ^*Am- 
booles, Oct. 12th, 1896, 80 acres," on a post. 
There is a main vein 14 inches wide striking 
E. and w., with several accessory parallel 
veins ; the country rock is well mineralized, 
but I observed little mineral matter in the 
vein stuff, which shows a trace of gold. On 
the shore of the second bay of Pelican lake 



to the south of the Sioux Lookout, which is 
itself fairly well mineralized throughout, are 
some small bedded veins of quartz of ab ut 
sight inchei in width, apparently horizontal 
in position, associated with fine grained 
dark t^een pyritous schists. Some veinlets 
also occur near the Laurentian contact, north 
of which on the north shore of Pelican lake 
and on the shores of Lost lake nothing of 
importance was found. Directly east across 
the lake from the Sioux Lookout I have 
since learned that some rich claims have 
been staked, but lack of time prohibited 
the examining of this stretch of shore 
line. 

On the routhem side of the Vermilion 
river, just beyond the first rapids, is a loca- 
- ,^ tion marked BJ18, 80 acres, with 

On the , / 

Vermilion a vein about four feet wide of 

waters, and 

westward on quartz and quartzite mineralized. 

the Line. ' * 

The strike is b. and w. and the 
dip 20" northward. The country rock ap- 
pears to be partly fine quartzose schists and 
extremely fine grained schistose diorite. The 
mineralized quartz assayed about $2 per ton. 
There is also a claim adjoining this one on 
the east. On the north side of the north bay 
of Vermilion lake, within two miles of the 
falls, two promising veins were observed 
striking east and west, the largest about two 
feet wide and tapering to points. 

As observed under the head of General 
Geology, no specimens of quartz were obtainetl 
between Pelican lake and Big Vermilion, 
but as the country rock is essentially similai- 
tbey may be met with there as elsewhere in 
the district. Close to the belt of diorite 
described as passing near the intersection 
with the fifth meridian some strings of 
quartz were found an assay of which resulted 
in nothing. 

A large number of diorite exposures were 
found west of the intersection with a belt of lO 
feet of sugar quartz yielding nothing on assay- 
ing, followed by numerous fahlbands con- 
taining small veins of quartz. At about 61^ 
miles and south of the line are bands of 
schist with much magnetite and sugary leaii 
looking quartz. About a mile and a half 
beyond are small strings of quartz with a 
little hydromica schist. Nothing was found 
in the Laurentian area west of lake 50. 
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Fifth Meridian. 

A visit was paid to the Ruby mine on 
Wabigoon lake, about three miles from Din- 
orwic. The country rock consists of 
near Binor- fine schists, with examples of a hard 
compact nature, and also some of a 
softer, more micaceous aspect. With these 
is interlaminated in the form of lenticular 
segregations a large number of veinlets of 
quartz, constituting from 25 to 50 per cent, 
of the whole mass. Both quartz and roi k are 
finely mineralized. The magnetic bearings 
are : Strike, n. 44" b., and dip 10'' to 15' 
N. w., while the variation is 7^** e. Two 
shafts have been sunk on the property, one 
of which is closed, while the second, in which 
two men were working at the time of my 
visit, was down about 15 feet, being six feet 
by eight and cribbed for about six feet. 
Some claims have been located in the vicinity 
of Tach^, none of which were seen. 

Near the mass of porphyritic granite west 
of lake 75 is a vein of quartz four to 10 inches 
wide, also on the north shore of lake 81. with 
schistose quartzite and micaceous and horn- 
blendic schists. 

The succeeding granitic area as usual is 
barren, but in the Huronian rocks beyond 
Indications indications were found at the fol- 
Huronian ^owing points : On Big Sandy lake, 
tract quartz in sericite. At 10 chains 

east of 73i miles, altered quartz porphyry and 
fine grained schists, with quartz veinlets. 
South of lake 87, mineralized hornblende 
schist with quartz. Ten chains west of 74 
miles occurs a hard white quartzose fchist 
well mineralized, with bands of quartz and 
quartzite striking N. £. and s. w., and cross- 
ing the line at 15 chains in the 75th mile. 
!East of 74^ miles is some sericite with quartz. 
Ou lake Minnietakie, near the line, the rocks 
are for the most part the hard schists and 
porphyrites. with some sericite, which is more 
common farther to the east, where Mr. Wil- 
liams has located a claim shov/ing several 
veins of about a foot in width, striking s. dO"* 
w. ; the dip is difiicult to ascertain. This 
lon£f arm of Minnietakie lake is said to yield 
gold at various points, as likewise the larger 
bay to the south. Messrs. Harvey and Hart 
have established a permanent camp on the 
northern bay and are exploiting several claims 



at various points on the lake. They have 
some promising specimens carrying galena 
and x>yrite, and kindly invited me to see the 
properties, but lack of time prevented my do- 
ing so, as well as the shores of Minnietakie 
in general. Stringers of quartz also occur 
north of the lake in hard schists and porphy^ 
rites at 20 chains in the 78th mile, and also 
at 14 chains in the 70th, where they are one 
to two feet wide, striking n. e. with the strata. 
At 24 chains in the 80th mile a large mas^ of 
quartz crosses the lino n. 40" w. ; it is very 
sugary at the south side, but is about 50 feet 
wide and more crystalline towards the north. 
An assay resulted in a distinct trace of gold. 

Mr Whiting has established a mining 
camp near the outlet of Whiting's lake, from 
which he has cut several wide trails 
mining in order to systematically prospect 
^^^' the region ; also a clear trail due 

east to connect the above lake with Minnie- 
takie, and to enable him to bring in the 
necessary supplies. Five hundred yards west 
of the camp is a schistose gray rock with 
stringers and blotches of quartz, becoming an 
agglomerate towards the west. The next 
ridge beyond shows also an agglomerate rock 
on its eastern flank, but is more schistose 
westwardly, with numerous strings of quartz. 

To the northwest of the camp the following 
series is presented : Hard felsiiic schists, 
succeeded by quartzose micaceous schists and 
three feet of crystalline ferruginous quartz, 
with trace of gold ; also bands of quartzite 
with crystals of magnetite and pyrite. Be- 
yond is a hill of fine white rock, almost pure 
quartz in extremely fire grains, when broken 
across the stratification resembling a fine 
white quartzite, but parallel to the parting 
planes showing pearly mica On the surface 
this rock weathers white owing to the decom- 
position of the mica, and proving this mineral 
to be distributed throughout the mass. This 
hill, as also a similar one southwest of it, are 
fairly w^ell mineralized : and have bands of 
quartz running throuG;h them. 

On the small creek from Whiting's lake is 
a vein three feet wide striking s. 70° w., with 
a dip of 40* N. w., which has been traced for 
about 300 yards. This also is mineralized, as 
well as the green schist forming the country 
rock. A little farther down the stream a 
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belt of schists cross its course which are very 
highly mineralized, seams of four inches 
bein^ almost pure pyrites owing to the de- 
-compoBition of the surrounding matrix. 

On the west shore of the lake also, several 
approximately parallel veins are found, strik- 
ing N. 50** E. and dipping .W n.w. They 
average 10 feet in width and traverse well 
mineralized rock. Six assays in all were 
made from Mr. Whiting's prospects, but only 
a trace of gold w^as found in any of them ; 
however, the region being so well mineralized 
it is certainly worth a careful exploration. 

Between Maskinonge and Vermilion lakes 

some small stringers were observed at various 

points, but this particular region 

Maskinonire , , , . 

»nd Ver- does not look as promismg as most 
m ion a et.^^ ^^^ Huronian areas. The small 

island crossed by the line in Vermilion 
lake shows fine micaceous schists with 
mineral and splashes of quartz; the same 
rock occurs on the mainland west of the 
line on the north shore, where it contains 
veins of quartz. Continuing along this shore 
were found belts of diorite with brownish 
quartz at the contact and hard white and 
green quartzose schists, while in the bays at 
the southwest extremity of the lake very 
highly mineralized pyritous shales were seen, 
with an east and west strike, dipping 50° 
north and yielding a trace of gold on assay- 
ing. 

At the 91st mile post pyritous schistose 

-diorite with quartz was observed, and 15 
chains beyond a decomposed hornblende epi- 
dote schist with quartz, ff>llowed by bands of 
horiibleude schist lieralding the Lauren tian 
contact. 

Besides the assays hitherto mentioned the 
following were made : From Wabigoon lake, 
O'Brien and Kennedy's proi)erty, a trace. 
From near Sioux Lookout, Mr. Livingstone's 
property, 4 oz. silver and $2 gold. From 
Adams lake, Mr. Livingstone's property, 11 
oz. silver and ?1 gold. 

I had been informed by Mr. Williams, 
the Hudson's Bay factor at Lonely lake, that 
Aluminium Certain islands in the lake contained 
■Huiphat©. deposits of aluminium sulphate. A 
Bearch was made for these deposits, but with 
no result. It is quite possible however that 
such a formation should exist, and it could 



easily be accounted for by the decomposition 
of the pyrite in one of the numerous pyritous 
bands to sulphuric acid and its subsequent 
conversion into the above mentioned sul- 
phate. 

Qeneral Conclusions. 

SpeaVing generally, it may be said that the 
whole expanse of Huronian rocks in the 
region carry gold for the most part in small 
Probabilities quantities, but occasionally becom- 
of the Region j^g more valuable. It will also be 
understood that the samples assayed were 
necessarily small surface chips. It may also 
be concluded that the agglomerates are the 
least likely rocks, the mineralized green and 
gray schists the next in order, while the soft 
sericitic rocks are most favorable for the 
occurrence of the precious metal. Also it 
may be noted that the very highly mineral- 
ized bands, those in which the pyrite plays a 
prominent part, are not necessarily rich m 
proportion to the amount of pjTrite, but rather 
the reverse. The rocks very much reseraUe 
Lawson's Keewatin series to the south of 
the railway on Lake of the Woods ; a»d 
I am aware of no geological reason why this 
district should not prove equally rich, al- 
though there is no guarantee to that eflTect 
for the same rock in different localities mty 
be entirely different in its mineral contencs. 

Timber and Agriculture 

South of lake 4 on the fourth meridian 
the timber is mostly scrub, with tamariic in 
Along the ^^® swamps, but to the east and 
Meridhin ^orth of that lake a spruce belt ex- 
^^°®- tends to Victoria lake and stretches 

westward a distance of two miles to Indian 
lake and an unknown distance to the east. 
This belt contains 20 or 26 square miles of 
red spruce, with some birch and an occasional 
pine. The largest trees are 16 to 18 inches 
diameter, but the average of all is not more 
than 10. Within this area are some stretches 
of clay soil that may prove useful for agri- 
cultural purposes. 

North of Bear lake to Thirty-Mile lake the 
timber is essentially similar, consisting of 
spruce on the level fairly di-y land, scrub 
spruce, tamarac and cedar in the swamps 



Part II 



Timber and Aj^riculture 



i8i 



and pitch pine on the highlands, with white 
birch and poplar on the sandy areas near 
lakes. 

The best spruce on this meridian is found 
in the vicinity of the rapids out of Elephant 
lake, some trees reaching a diameter of 20 
inches. No recently burnt land was seen, 
but evidences of a pine forest of 60 or 60 
years ago w«re numerous. 

Fourth Base Line. 

In the region surrounding lake 20 and for 
a short distance west both the boundary and 
Area* of ^^^ hhAG Hnes traverse a recently 
ttmK4d* burnt tract. The point of intersec- 
^°*^ tion lies within a large burnt area 
stretching to the northeast. Scrub spruce 
with some cedar in the swamps extends to 
the fourth mile post, and north of here is 
another burnt area. From this point to 
Lake of Bays pitch pine is common on the 
high lands, while somewhat larger spruce and 
poplar occupy the depressions. West of this 
lake for about a mile are spruce, poplar, birch 
and balsam, and near the first crossing of the 
river is a considerable stretch of tamarac 
swamp. Around Dominion lake occur belts 
of open forest' with pitch pine and spruce, 
while a prominent sand ridge crosses at the 
^Oth mile with fair sized pitch pine, followed 
by a spruce area a mile to the south. This 
sweeps to the southwest with a lan^e scrub 
spruce swamp on its northern flank reaching 
across the line. 

In the vicinity of lakes 35. 36, 37 a id 38 fair 
sized spruce occurs, passing into pitch pine 
on the higher land to the east of Long lake, 
on the opposite side of which heavy spruce 
(14 to 16 in.) extends to lake 38 and on the 
line to Thirty-Mile lake. South of the line 
however on the shore of this lake a burnt 
Around ^^^^ occurs, the eastern limit of 
Uke^and"* which sweeps in a curve to the 8.E., 
yrm. of it. bending southwest north of the bay 
of Long lake crossed by the meridian. This 
tract appears to be recently burnt, as many 
trees are still standing, notably east of the 
lake, while on the west side the line continues 
in the brule which passes into green bush 
about a mile to the south. The line again 
«nte* s the spruce timber near the 33rd mile 
post north of which for a mile it continues. 



Forest fires. 



but beyond is another burnt tract of earlier 
date. The southern part of lake 39 is burnt, 
but green timber follows the shore to the 
north. The burnt land continues around 
lakes 41, 42, 43 and 44, making the walking 
extremely arduous. 

From the high hill west of lake 44 the 
country is seen to be burnt far to the n. n. e. 
and s. K., while it is green a few 
miles off to the west and southwest. 
From this point of view it appears that the 
tire has followed a direction of n. 10° w. in a 
belt about 15 miles in width. Forest fires 
were seen to be burning at the time of obser- 
vation (July 15) at the following points : 

N. SS** w . 5 miles s. 80'' e. . 15 miles 
N. 60** w . . 6 miles s. 86^ B. . 10 miles 
N. SS*' w. . 10 miles s. 50"" w . 8 miles 

The western limit of this area comes out on 
Abram's lake about a mile north of the line> 
Timb«r of while poplar and birch follow the 
Mhmiei5ikie, ^^OTQ to Abram's falls and for some 
vermiUon^ distance east on Mintiietakie, pass- 
laket. jjjg jnijQ fgjj sized spruce timber 

around lake 45 . A well wooded area stretches 
from Pelican lake westward to Vtrmilion 
lake and on the shores of Pelican lake for the 
most part. A few isolated white pines stand 
sentry over the passage into Lost lake, where 
a small grove has withstood the great enemy 
to the forests of our country. 

All is burnt around lakes 48 and 49, con- 
tinuing to lake 51, where the line again enters 
a green forest of pitch pine and spruce of 10 
to 12 inches diameter. After having spent 
about two weeks continuously in the brul^, 
it was a great relief to foot and eye to again 
feel the thick, soft moss and to see the shade 
of the dark green spruce forest. On an up- 
land of coarse sand before entering the 
timber, nature is seen at work recovering 
the desolate area with green, for thousands 
of small pitch pines of three and four inches 
in height are appearing among the charred 

logs. 

Fifth and Sixth Meridians. 

Very little can be said of the timber west 
of the fifth meridian ; it is the usual succes- 

sion of spruce, pitch pme, tamarac. 
Meridian birch, poplar and balsam, which 

obtains to near the intersection 
of the sixth meridian, near which another 
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bmle occon sweeping down the line and 
around the western shore of Pelican lake, 
following the Pelican and Wabigoon rivers 
and reaching to the railway. Throtu^hout 
the whole ^ miles of the base line no con- 
siderable area of land suitable for agriculture 
was met with. But, as is well known, in the 
area around Diyden and north and west 
down the Wabigoon and up the Pelican river 
a good mantle of clay offers excellent induce- 
ments to agricultural settlers, many of whom 
are now located at various points along the 
rivers and on the roads being built through 
the townships of Eton and Wainwright. It 
may be observed in this connection that the 
Indians at Frenchman's Head on Lost lake 
have small gardens neatly fenced and culti- 
vated, in which are growing potatoes, cab- 
bages and onions. 

As observed in the Surface Geology, the 
little village of Dinorwic is situated in a clay 

Fftnn land* ^^^'^ extending for about five miles 
•t Dinorwic nj.^jmj(j j^.^ which appears as well 

suited for sgriculture as the Dryden district. 
A pioneer garden has been cultivated by Mr. 
Prewer, the Episcopal missionary, in which 
com, potatoes and cabbage were doing well 
at the time of my visit in August. This 
little village promises well ; two years ago 
only two white men inhabited it, but now 20 
or 30 buildings with a commodious hotel 
form the nucleus of what must become a 
thriving town if the mining development 
continues in the Minnitakie region, as it 
forms the natural base of supplies, being situ- 
ate on the long portage from the Mackenzie 
river to Big Sandy lake, over which go all 
the Hudson's Bay supplies to the far north, 
and which will also form the means of access 
for mining machinery and provisions to the 
auriferous districts. 

A burnt belt extends along the wagon road 
and around the south and west sides of Big 
„ , Sandy lake, but green timber of a 

Wagon road , , , 

to Sandy rather stunted nature covers the 
country on the line for about four 
miles, followed by a district through which 
violent storms from the west have levelled 
the timber over many square miles, making 
travel even worse than in the burnt districts. 
This condition does not prevail however far 
to the west, as spruce and pitch pine forest 



of 16 to 18-inch trees is found about a mile 
west of the line at 66| miles. 

On the line at 67 miles green bush again 

appears, passing into an old brule with small 

spruce, tamarac and pitch pine at 

vwh 67 mUes 28 chains, which con- 

Meridlaa 

Line. tinues around lake 87 and aa far on 

the line as the 69^ mile post. The timber here 
is spruce of fair size, continuing to Sandy 
lake, and with some interruptions to IVfinnie- 
takie, north of which lake however the 
country is burnt, with an occasional oasia 
of green timber, as on the south side of 
Maskinonge lake, clear through to the end 
of the line at the Indian reserve. A clay 
area just north of Whiting's lake and another 
between Maskinonge and Big Vermilion 
might prove useful for farming purposes, but 
their extent is limited, being in no sense 
large enough to warrant the laying out of a 
township. 

To sum up this part of the work, it may be 
said that with the exception of the areaa 
General diB- indicated at Dryden, Dinorwic and 
Sro«*um' Indian lake, and the patches above 
^^' referred to, the country can never 

prove an agricultural region. No pine occurs 
except a few isolated treesr, but plenty uf 
spruce of fair size is universally distributeil 
over the unburnt districts. Tliis would 
prove excellent pulp- wood, or would serve for 
other purposes to which the timber is adapt- 
ed ; the great difficulty would be in driving 
the logs to the front, as all the waters of the 
region belong to the Hudson Bay slcpe. 

Petrology of the Country 

The rocks of the Huronian areas present 
throughout evidences of intense metamorph- 
Mineral i^™» including crushing, shearing 
SScmian^* and chemical and mineralogical 
ar«a«. alteration. In some places the 

weathering has proceeded to such a depth 
that it is impossible to determine the original 
nature of the rock. In the following list 
will be found a short description of a number 
of rocks which, with minor variations, will 
embrace all the species met with. 

Hornblende schist. Dark gray or green 
rock, light green when much altered, more or 
less schistose in structure ; to the naked eye 
in many cases homogeneous, in others slightly 
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speckled vrith white. Some varieties show 
light patches of fine granular quartz. Com- 
posed of hornblende and quartz. 

Felsite schist. Hard light or pinkish 
schistose rock, very fine grained with occa- 
sional dark spots. Felspar, quartz and a 
little biotite or hornblende. 

Diorite schist. Dark green schistose rock, 
in some cases homogeneous, in others 
speckled ; resembles the hornblende schist 
but weathers lighter and more easily. Horn- 
blende and plagioclase. 

Chlorite schist. Light green schistose 
rock, resembling hornblende schist, but 
softer and more earthy-looking on fresh 
breaking. An altered hornblende schist or 
diabase. Chlorite and quartz. 

Sericite schist. Soft, light- colored and 
extremely schistose, cleaving easily. Shows 
in many places white blebs, frequently with 
stringers of quartz ; on hillsides presents 
more or less vertical faces. Sericite (hydro- 
niica) and quartz. 

Quartzite. Hard fine-grained compact rock, 
light or dark in color, composed essen- 
tially of quartz. In one case it contained 
melinite. 

Mica schist. Dark gray rock, generally 
fine-grained ; occurs with Lauren tian gneiss 
and near contacts. Quartz and mica. 

Diorite. Generally dark green and com- 
pact ; where coarse, the white part weathers 
out first, turning to soft white powder, which 
will serve to distinguish it from hornblende 
schist. Hornblende and plagioclase. 

Quartz diorite. Like above, but contains 
quartz. In the field somewhat resembles 
hornblende granite. 

Diabase. Resembles diorite, but the fel- 
8i>ar is in the form of needles ; originally 
composed of augite and plagioclas^. Li all 



the examples but one tlie augite whs entirely 
altered to hornblende. 

Quartz porphyry. White angular patches 
in a darker ground-mass. Consists of crys- 
tals of quartz and felspar imbedded in a 
ground-mass of the same minerals ; generally 
much altered, passing into schists. 

Porphyrite. Dull stony rock, with decom- 
posed felspar and hornblende, the former 
frequently porphyritic. 

Altered diabase. A rock of hard, iine, 
gray, compact nature ; was found on micro- 
scopic examination to show the lath-like 
structure of diabase, iu which the felspar 
and augite are completely disintegrated. 

Phyllites and clay slates. Dark gray hlate- 
like rocks with pronounced cleavage. Ari^'il- 
laceous matter with quartz and other impuri- 
ties. 

Agglomerate. Rock containing rounded 
fragments of pre-formed material cemented 
by a fine-grained matrix. Inclusions some- 
times a foot in diameter. The rocks are in 
this region probably of volcanic origin. 

Granite. Pink and gray varieties were 
met with, depending on the color of the fel- 
spar. Orthoclase, quartz and mica. 

Hornblende granite. Same as above, but 
with the mica replaced by hornblende. 

Crushed granite. Through intense pressure 
the granite has lost its granular ai)pearance ; 
the felspar is much altered and the quartz 
broken, while the mica generally appears as 
undecided dark spots or streaks. 

Gneiss. Same composition as granite, but 
showing more or less schistosity, varying 
from distinct bands to mere rough parallelism 
of the mica Hakes. Gray, pink, red and 
other varieties occur of different decree of 
fineness. In many places it is impossible to 
distinguish between this rock and granite. 



Michipicoton nining Division- 

By Arthur B. Willmott M A B 5c 



Introduction 

IN PURSUANCE of instructions from the 
Director of the Bureau of Mines I left 
Toronto on September 10, 1897, to make 
a geological examination of the Michipicoton 
Mining Division. 
The district may be reached either by 
steamer from Sault Ste. Marie or 

Toronto to , . _, _ . t-, w. r» m 

Misaauftbie by the Canadian Pac nc Railway. 
I chose the latter route, and found 
myself in Missanabie 21 houre after leaving 
Toronto. The villagers I found were con- 
siderably excited over the recent gold discov- 
eries. A number of exploring parties had 
already started from there, and others were 
arriving daily. Canoes and Indians were at 
a high premium, and for a time none could 
be got. 

For some time a little prospecting had 
been going on in the Michipicoton district, 
but no valuable discoveries had 
the excit«- been made. During the early sum- 
mer an Indian known as Teddy or 
Thaddy showed specimens of quartz carrying 
free gold at Missanabie. For a consideration 
he pointed out to James Dickinson of North 
Bay the situation of the vein on Wawa lake. 
Samples were obtained and rich assays were 
the result. On the fii*st report parties hurried 
into the district from Sault Ste Marie and 
were successful in locating other veins carry- 
ing free gold. Their glowing reports were 
the foundation for most sensational articles 
in Canadian and American journals, many 
referring to the district as another Klondike. 
Men began to arrive from all (juarters of the 
continent, and even women came into the 
district as prospectors. 

A second report that placer gold had been 
found caused still more excitement. Several 
Re rta of Parties claimed that they liad found 
placer gold traces of alluvial gold, but Mr. C. 
I. Amey of Ottawa was the first to show 
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specimens. On my reaching Missanabie Mr. 
Amey showed me specimens of gold which he 
claimed to have panned from the bed of a 
creek south of Manitowick lake. The nug- 
gets varied in size from a grain of wheat 
downwards, were waterworn and were ex- 
hibited in a small vial filled with mafi^netic 
iron sand. It was chiefly on Mr. Amey 'a 
statement, backed up by these 8p)ecimens, 
that the reports of placer gold had already 
been so widely circulated not only in Cana- 
dian newspapers but throughout the United 
States. It is fair to Mr. Amey to state that 
he had not intended to give publicity to these 
reputed placer finds, and he seemed surprised 
when I told him that what he was telling me 
in confidence had already been published in 
the Toronto papers. I examined the speci- 
mens closely, Mr. Amey remarking that I 
need not be suspicious, for they were genuine, 
and so far as I could tell they were. Two 
weeks later I visited the locality. On my 
return to Missanabie, in the absence of Mr. 
Amey, I told his man that I believed the 
gold had been planted. He confessed at 
once, telling me the nuggets had been taken 
from quartz which probably came from the 
Dickinson claim on Wawa lake. The sensa- 
tional accounts are thus all founded on the 
surface appearance of the Dickinson claim 
and a few others near by. 

Many prospectors, utterly unfitted for their 
duties, wpre induced to go into the district 
A rush of by these glowing accounts. Unused 

region. ^^^ knowing quartz when they 
found it, it is not surprising that many quickly 
left. Unfortunately they told their friends 
that there was no gold in the country, when 
they should say that they failed to find nug- 
gets on the shores of the lakes which coull 
be shovelled into bags without getting out of 
their canoes. 

The excitement however brought other 
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classes of men ; some of them old prospectors, 
others with experience of bush life or with 
plenty of grit. Many ot these made 'finds* 
and still more of them were convinced that 
the district was well worth prospecting. 

The Mining Division 

The Mining Division as declared by an Order 
in Council of September 9, 1897, embraces a 
Extent and tract of about 5,000 square miles, 
*' limited upon its east side by the 
meridian of the east end of Dog 
lake, or say 84 degrees west from Greenwich, 
on the south side by the latitude of Cape 
Gargantua, say 47 degrees 36 minutes, on 
the north side by the latitude of 48 degrees 
30 minutes, and between the westerly ends 
of these lines of latitude, • where they 
touch lake Superior, by the shore of said 
lake." 

As shown on the map, the greatest length 
of the Division, that of the northern boun- 
dary, is 103 miles ; the greatest width is 64 
miles. The northeastern corner is traversed 
by the Canadian Pacific Railway from near 
Carry siding to near Amyot station, a dis- 
tance of about 60 miles. 

Missanabie, a railway station 232 miles 
west of Sudbury, is the seat of a Hudson's 
Bay Post. Situated on Dog lake, with canoe 
routes leading southwest, northwest and 
northeast, it is a convenient point for a pros- 
pector to outfit. 

Grasett, 36 miles west of Missanabie, is a 

telegraph station, and supplies can be for- 

.^.,. warded there by those intending 

Aooewibility ^ ^ 

of the to reach the heart of the country 

by way of the Magpie river. 
A third means of ingress, and so far the 
one generally adopted, is by steamer from 
Sault Ste. Marie to Little Gros Cap harbor 
on lake Superior, a distance of 125 miles. 
In this case supplies must be brought with 
one, as the old post of the Hudson's Bay 
Company at Michipicoton is now closed. The 
steamer which runs in connection with the 
fishing stations alons; the shore of lake 
Superior makes two or three trips weekly. 
These fishing stations to the west of 
Michipicoton are also convenient starting 
points. 



Ways of Entrance 

Canoe routes, the railway and the coast 
line of lake Superior make the country fairly 
_, accessible. The last extends for 

Canoe 

routes to the about 140 miles in a northwestern 

int«rior. 

direction, and the smaller sinuosities 
probably double the number of miles of 
exposed rock. The railway is here fairly 
parallel with the coas^ at a distance of 45 
to 70 miles. From both the coast and the 
railway streams and lakes afforl canoe 
routes to the interior. Most of these are 
comparatively short. Three routes are how- 
ever possible from the railway to the coast, 
all of which <jnd at Michipicoton. Two of 
these routes start at Missanabie, 46 miles in 
a direct line from lake Superior. They pro- 
ceed in common in a south westward direction 
through Dog and Manitowick lakes. Thence 
one follows the Michipicoton river around 
one-third of a circle to its outlet, a probable 
distance of 60 miles. There are on this 
route six portages, all well travelled, but 
some of them very rough. The Big Stony 
portage is five-sixths of a mile long, and the 
Long portage one mile and three-quarters. 
The others are short. Below the Long port- 
age the river winds about in a gravel plain 
for nearly 10 miles, with considerable 
current, making it necessary to *pole' in 
many places when ascending. For this 
reason, and because of its shortness, the route 
which diverges from the lower end of 
Manitowick is usually taken. This ascends 
a small stream in a southwestern direction, 
passes through a number of small lakes, over 
the height of land and down Wawa lake to 
its southwest end. Thence an old Canadian 
Pacific construction road may be taken to 
Michipicoton, a distance of five miles. At 
the time of my visit two teams were trans- 
porting goods across the * tote-road ' to 
Wawa at exorbitant rates. This route from 
Missanabie is very direct — little over 50 
miles — and can be made in two days by two 
men travelling in a light canoe. The port- 
ages are numerous but good, except the Big 
Stony one. 

The third canoe route is down the Magpie 
river from a point five miles east of Grasett, 
on the line of the railway ; or a slightly 
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roundabout route may be taken from a point 
one mile east of tlie station. A straight line 
to Michipicoton measures about 44 miles, 
but the windings of the stream increase this 
to about 60 miles. Except at the upper end, 
the river flows through gravel plains, and at 
scores of places will barely float a canoe in 
September. The descent is 634 feet, and 
as there are only six important falls the 
river is a constant succession of currents 
which cannot be paddled up. Thirteen port- 
ages were made descending the stream, but 
the number would be much gi-eater in ascend- 
ing it. Two days' good paddling with a 
light load will bring one down, but four are 
required lo return. 

At the time of the construction of the 
Canadian Pacific Railway roads were built 
by the contractors for the purpose of getting 
m supplies. Though these roads are now 
overgrown with small brush, and the bridges 
across the creeks have decayed, they afford 
to the prospector a comparatively easy 
entrance to the interior. 

Starting at Michipicoton, the main road 
ran five miles norths as c to Wawa lake, 
where a steamer was used for six miles more. 
From the east end of this lake one road ran 
north to near Grasett station, a distance of 
38 miles in a straight line. The main road 
contiuued northeast for 14 miles to Mani- 
towick lake, where another steamer was in 
service. This vessel plied to the northeast 
end of the lake, where a tote -road two 
miles in length was built to Dog lake. A 
third steamer was in sersdce here. From 
the northeast of Manitowick another 'tote- 
road ' extends east to Dalton station, about 
20 miles. While these roads are at present 
only of value to the prospector, in the event 
of active mining operations they may be of 
great service in getting in machinery, as at a 
comparatively small cost good winter roads 
can be made of them. 

In travelling through the country I found 
Dr. Bell's map of the Basin of Moose River 
Map of the *"^ adjacent country (published by 
PiviBion. the Geological Survey in 1883) to 
be of great value. The accompanying map 
is founded on this one, with such additions 
and corrections as 1 have been able to make. 
There are some changes in geological color- 



ing, for I have classed all large bodies of 
gneiss and granitoid gneiss as Laurentian, 
even where they appear to be later than the 
green schists they accompany. 

The map was drawn for photo-lithography 
by Mr. D. G. Boyd, Inspector of the Divi- 
sion. Dr. Bell's map enlarged 16-fold forms 
the basis. To this has been added the sur- 
veys along the line of the Canadian Pacific 
Railway, Salter's base line run east from 
Michipicoton, Herrick's line, and surveys of 
mining claims, the originals of all of which 
are in the Crown Lands Department. The 
coast of lake Superior is enlarged from Bay- 
field's chart. 

The present variation of the compass at 
Michipicoton is 2° 16' west, and this correc- 
tion has usually been made in giving strikes. 

Literature. 
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Bull. Denison Univ. II pp. 119-148 ; with four 
plates. Herrick, Tight and Jones, G^logy 
and Lithology of Michipicoton Bay. 
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Traversing the Region 

Miasanabie is situated on the north shore 
of Dog lake, 676 miles west of Montreal. 
Mi&wnaWe '^^® Village consists of a dozen 
feuuoM. buildings situated on both sides of 
the railway track, which forms the only 
street. The name, which has been variously 
spelled by different explorers, is now written 
as above on the authority of the railway 
company. Mr. Koss of the Hudson's Bay 
Gjinpany informed me that the name meant 
Pictures in the Water, the reference being 
to some old Indian pictures on a cliff which 
arc reflected from the water. ^ 

Missanabie is the starting point for Bruns- 
wick House and Moose Factory. The canoe 
route is over the height of land into Crooked 
lake, the headwaters of the Missanabie 
hranch of the Moose river. The distance in 
a straight line is 233 miles, but the sinuosities 
of the route increase this to about 275. 
Fifteen to 20 days are taken for the trip 
up from the Factory. Supplies for Bruns- 
wick House are now sent in this way instead 
of by Moose. 

Missanabie to MIchipicoton. 

The morning of September 11 was spent 

in ordering supplies and engaging canoemen. 

Through the kindness of Mr. S. P. 

ie.^ of the Ross, the Hudson's Bay factor, I 

Hkrhipioo- was able to procure two first-class 

ton Post. mm 1 1 ■ 

bark canoes and two very experi- 
enced Indian guides, George Sanders and 
Louis Quackageesick. Both proved very 
efficient canoemen and packers, and George 
attended to the cooking in a very fair man- 
ner. In the afternoon I went with Mr. C. 
I. Amey, a prospector from Ottawa, to 
examine a location taken up for anthracite 
coal. Through the kindness of Mr. Ken- 
nedy, superintendent of the C. P. R. for this 
division, we were carried 3^ miles west on a 
freight train right to the location. The 
substance which Mr. Amey had supposed to 
be coal I found to be a narrow seam of 
pitchatone, and utterly useless I learned on 
my return to Toronto that Dr. Coleman had 
visited this claim earlier in the summer and 
has reported on it.^ 

^ See ako Bell, Rap. G«>1. Sur., 1877-8, p. ^, 
* Ante, p. 186. 



On Sunday mommg I was joined by Mr. 
Wilson Blue of the staff of the Toronto 
Globe. Mr. Blue proved a genial travelling 
companion, a good canoeman and packer, and 
saved me the expense of a third canoeman. 
Ten days later at Michipicoton I was joined 
by Mr. John Miller of Toronto. Mr. Miller 
had his own outfit and servant, and was bent 
on pleasure. A number of views taken by him 
have been photogravured for this Report. 

The following morning I accompanied Mr. 
W. A. Lunan of Thombury to a claim west 
of Missanabie, which was not yet patented. 
A vein of quartz six inches wide was stripped 
for a few yards, and an irregular mass was 
exposed on the side of a low knoll. A sample 
taken for assay yielded only a trace of gold. 
The waU rock consisted of hornblende schist 
striking 70**. 

While at Missanabie I was shown a speci- 
men of magnetite from 30 miles south of 
Chapleau. The bed is said to be four or five 
feet wide and to assay 68 per cent. iron. 
Mr. Thomas Lonahan of Missanabie is one 
• of the owners. I was also shown graphite 
from Otter grade on the C. P. R. 

Dog lake is an irregalar body of water 
eight miles in length from the most north- 
erly to the most southerly point 
itf tributary and 12 from east to west. The 
^^ *"* northern arm, formerly known as 

Mattagaming lake (Branch in the Lake) is now 
called Loch Alsh, from the 0. P. R. siding of 
that name. This arm receives the waters of 
Wabatongusheen lake, the headwaters of the 
Michipicoton river. From Missanabie an 
irregular arm extends east to the height of 
land, six miles in a straight line. According 
to Dr. Bell^ the height of land portage is 
low and level, and only 356 paces long. 
Crooked lake, the headwater of the Missan- 
abie branch of the Moose river, is said by 
him to be about 12 feet higher than Dog 
lake. Taylor* states that "the trough in 
which Dog lake lies is one of those curious 
deep rock-walled valleys that cross the wide, 
low crest of the Laurentide ridge at many 
places. Into this valley near the head of 
Dog lake a small stream comes in from the 
eastern side, and the present division of the 

»Geol. Sur. Cao. 1875-6, p. 831. 
«Am. Geol. XX, p. 136. 
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waters is determined by the low, broad delta 
which has been built up since glacial times." 
The height of this col is given by Taylor as 
515 feet above lake Superior, but this is pro- 
bably a little too high. Dog lake, 
according to the i)rofile of the Can- 
adian Pacific Railway as furnished me by Mr. 
White of the Geological Survey, is only 489 
feet above Superior. Two aneroid deter- 
minations which I made are not quite satis- 
factory. Travelling by the Michipicoton the 
total fall at rapids is 362 feet. To this must 
be added the fall in 28 miles of river which I 
estimate to be 112 feet. Dog lake is thus 474 
feet above Superior. The other determina- 
tion made by way of Wawa, and in which 
considerable reliance may be placed, makes 
Dog lake 632 feet above Superior. For both 
determinations Manitowick is taken to be 119 
feet below Dog lake. 

It has been considered possible that lake 
Superior when at a greater height may have 
flowed northward into Hudson bay 
?2S,/*^' through this Dog lake pass. Tay- 
lor has given his verdict against it, 
and I saw no evidence in favor of it. I did 
not have time to g€$ up the eastern arm of 
the lake to the height of land. Some pros- 
pectors informed me that they had discovered 
quartz of some promise on Crooked lake, 
near the contact of the Huronian and Laur- 
entian, as shown on Bell's map. 

Missanabie is situated on Laurentian 
gneiss, but a short distance to the west 
the green schists are found. Travelling 
south along the east shore of Dog lake I no- 
ticed agglomerates at a distance of 3^ miles. 
The strike of this rock was 45** A few yards 
farther south red granite was seen. Two and 
a half miles to the southwest f rag- 
uoDs of Dog ments of hornblende schist are 

lake shores. . . , ■. . . » • i. rm. 

included m the granite. The gran- 
ite passes insensibly into undoubted gneiss 
farther to the south and continues nearly to 
the foot of the lake. I coasted the west 
shore of the lake on my return and found it 
to consist of Huronian schists. At the lower 
end, where the two shores approach, the 
schists are cut by granite dikes, but with 
wider separation of the shores to the north 
this is not the case. The western end of 
Waboose or Big Rabbit island consists of 



Huronian schist The eastern end is an 
intrusive mass of gneiss. The line of contact 
of the two formations thus runs in a south- 
west direction for the most part down the 
centre of the lake. 

There are many beaches of gravel and 
boulders along the sliore, made by the reas- 
sortment of glacial debris. At our noon 
camp eight miles south of Missanabie I found 
the elevation of a prominent hill to be 60 
feet above Dog lake. This seemed to fairly 
represent the altitu-le of the country for 
miles around. Low rounded hills with in- 
tervening gravel And sa^id plains scantily 
covered with birch and poplar is the typical 
scene. Blueberries were still in their prime 
at this late date. 

On Michipicoton River. 

The Michipicoton river on leaving Dog 
lake plunges over a rocky barrier of Huronian 



Michipicoton 
river. 



schists. Two aneroid determina- 



tions, made two weeks' apart, 
agree in making the fall 14 feet. The rock 
is mainly chlorite schist, though some ag- 
glomerate is seen. The strike at the portage 
is 10°. The Little Stony portage oa the 
northwest side is about four chains in length 
and very good. 

In a bay to the east of the outlet the old 
tote-road to Manitowick lake came out. A 
decaying wharf and steamer are the onlj 
indications of the once busy thoroughfare. 

Below the portage there is a large mass of 
irregular lenses of quartz visible in the river 
bottom. This was said by the natives to 
have been taken up as a location years ago, 
but no record of it exists in the Crown Lands 
office. 

The stream is boulder-dammed about three- 
fourths of a m'ile below, and here the Big 
Stony portage begins. The porta^j^e is on 
the east side and is about tive-sixths of a 
mile long, taking 25 minutes to cross with a 
Big stouy P*c^t- The upper part is over a 
portage. moraine consisting of stones two to 
four feet in diameter, which make a very 
rough path. The lower end crosses a deposit 
of finer material. In this the stream has 
excavated a channel in some places 40 feet 
deep. Thife part, about one-third of the 
whole, may be run by light canoes. Several 
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prospectors pamied these gravels, but found 
nothing. The average of two aneroid read- 
ings shows the fall t<> be 10 4 J feet, and 
Manitowick lake to be 119 feet below Dog 
Uke. A considerable part of the fall is in 
chutes over Ledges of schist. 

Manitowick^ lake .lies in a narrow valley 
running to the northeast, and is enclosed by 
high hills. The main body of the lake is 10 
miles long and about one mile wide, but at the 
Mftnitowick Upper end for two miles it does not 
*•**■ average more than a quarter of a 

mile. The outlet at the lower end is not 
down the valley but across the ridge into a 
parallel valley, which is obstructed by glacial 
deliris a mile below. In this w^ay a subsi- 
diAry lake has been formed 2^ miles long and 
a half mile broad, connected with and form- 
ing part of Manitowick. 

Steep rocky shores characterize the lake, 
except at the ends. At the upper part, where 
it widens, there is a large sand beach through 
which a creek 10 feet wide finds it« way. 
'nie influence of sand bars is here shown very 
nicely on a small scale. The creek, after 
ranching a point 15 feet from the lake, is 
forced to flow 100 yards to get through. 

From this point the old construction road 
mn eastward to Dalton. I spent one morn- 
ing exploring the region, travelling in as far 
as time would permit. For two-thirds of a 
mile, or as far as the first lake, the trail is 
good. This lake is a little over a mile long, 
narrow and shallow. The road is much over. 
On th« grown with willows and travellin 

iwtonro»d. ig sio^^ ^^0^^ the first to the 

second lake is about five or six chains. This 
lake is a little over a quarter of a mile long 
and quite close to the third, which is half a 
mile long. It would not be difiScult to port- 
age in this way. The road around the west 
shore of the second lake is very rough and 
rocky, and around the third lake it is not 
much better. 

Huronian rocks are found thus far. At the 
third lake the strike is IS"* ; opposite the first 
lake it is 128° ; a Uttle farther in, 118\ The 
contact w^ith the gneiss was not reached, but 
it is probably not much farther inland. Hills 
160 to 250 feet above Manitowick are all 

* Indian for a blue eerge cloth sold by the Hud- 
son's Bfcy Co. 
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around. Most of these have been burned 
bare and are easily prospected. Diabase was 
most frequently met ; bands of fclsite and 
agglomerate occur. Considerable float quartz. 
• waB seen, and also some small lenticular 
seams. Some pannings in the bed of the 
creek gave no results. 

Subsequently to my visit a claim was staked 
on the east side of Manitowick, about two 
Dingman's mil^s southwest of the tote-road, by 
Maa?to5ick N. J. Dingman of Palmerston. Mr. 
lake. Dingman, whom I met at Michipi- 

coton Post, was vei*y enthusiastic over his 
claim. He described it as a vein of quartz 
exposed along the face of a clifl" several 
hundred feet high. The vein runs to the 
northeast, following the formation, and dipa 
slightly to the southeast (?) into the cliff. 
Fine gold was found in places. Pyrite, pyr- 
rhotite and galena are found in the quartz. 
Four assays gave $0.50, $9, $13 and $26 re- 
spectively. 'Ihe first was partly country 
rock and the last contained free gold. 

The northwest side of Manitowick has been 
burnt, but the southeast is still green. 
Spruce, balsam, birch and poplar 
and rook are the prevailing trees. Tamarac, 
cedar, balm of gilead and black ash 
are also found. The mountain ash with ita 
brilliant red berries occurs very frequently 
in single individuals. High cranberry bushea 
are found in the moist places. 

About two miles southwest of the tote-road 
(on a point marked 81 on Bell's map) there 
is a small area of quartzose gneiss. South of 
this to the outlet, the east shore of the main 
lake and both shores of the smaller bay con- 
sist of a red biotite granite, with only a slight 
trace of stratification. Ab Pigeon portage, 
1 J miles south of the outlet, the rock is a 
gray gneiss very indistinctly stratified. At 
both localities the rocks are cut by numerous 
dikes of diabase. Dr. Bell has mapped the 
rock on Manitowick as Huronian, and that at 
Pigeon portage as eruptive granite- Except 
in color there is no difference, both rocks 
being granitoid gneisses. Moreover the 
gneiss of Pigeon portage is continuous with 
and exactly resembles the gneiss south of 
Whitefish lake, which t^as mapped as Laur- 
entian. For these reasons, smd because the 
southwest shore of Manitowick is also gneiss. 
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I have mapped the country south of the cen- 
tre of Manitowick as Laurentian. 

At the west end of the bay at the south 
of Manitowick is a sand plain through which 
Pigeon port- ^^® stream meanders for fully two 
the hiUi niiles before reaching Pigeon rapids. 
around it. tpj^g portage on the east side is very 
stony, and takes seven minutes to cross with 
A pack. An aneroid reading showed the fall 
to be 18 feet. 

Steep hills lie on either side of the port- 
age. One on the east I found to be 341 feet 
high. In the early morning, while the sun 
was but touching the tops of the surrounding 
hills, it afforded a beautiful though not ex- 
tensive view. In the valleys at the foot all 
was yet enveloped in mist. To the north 
one could see the southern arm of Manito- 
wick and the channel into the main body. 
On the east of the hill was another lake, 
About a quarter of a mile long and bearing a 
little west of north. Across this lake and 
nestling on the hillside was still another lake, 
recognized only by the column of vapor rising 
among the green trees. Southward the 
course of the river could be traced only by 
the mist. The hill itself is but scantily 
clothed with trees. Granitoid gneiss is every- 
where, though sometimes hidden beneath a 
mossy covering. At one point a dike of dia- 
base 10 to 15 feet wide cuts across the gneiss 
in a direction 10" west of north. Across the 
stream was a similar hill, well covered with 
forest, the upper part of which one could see 
resplendent in the golden hues of autumn. 
It was disagreeable to leave the warm sun- 
shine and scramble through the wet shrub- 
l>ery down into the cold foggy valley. 

At the foot of Pigeon portage is Whitefish 
lake, here a river-like channel about five 
whiteflsh chains wide, bearing 170^ Shortly 
^^^- it widens to 10 or 12 chains and 

then bears 200*. A creek comes in at the 
northeast angle. A mile and a half south 
a dike of .diabase five feet wide cuts through 
the granitoid gneiss in a course bearing 160°. 
Further south another dike bears 110*^. 
Whitefish lake is in a narrow valley between 
hills 200 to 360 feet high. On both sides the 
rock is an indistinctly stratified granitoid 
gneiss. 



At the outlet of the lake the river flows 
over a boulder dam which causes a rapid with 

Prenchmen> * ^^^^ ®^ three feet. This rapid 
Rapid. m^y |j0 p^J^ ^y ijght canoes. It ib 

called Frenchmen's rapid from two French 
servants of the H. B. Co. having been 
drowned there. A portage on the east aide 
may be crossed in three minutes with a pack. 

At the foot of the rapid is a good section of 
a sand plain. The top of the bank I fouad 
to be 85 feet above the river, and 
BiTeSand the average of the plain is several 
feet more. The high hiUs which 
had enclose<l Whitefish lake now turned off 
to the east and west, and in front of them to 
the south stretched a sand plain. Through 
this the river had cut its way. At the rapid 
there is a poorly defined terrace about 26 feet 
above stream, which probably marks a stage 
in the development of the channel. On the 
east side the plain is not well marked, Imt it 
could be recognized from the west bank by ' 
the level line of trees. A low ridge, a few 
feet above the level of the plain, extends 
from the hills on the west as far as the rapid. 
The position suggests that it may have been 
a bar across the mouth of a bay when lake 
Superior stood at this height ; but of thifl I 
am not certain. I had only a few minutes at 
lunch time tq examine it, and did not go 
inland. The top of the bar is 90 feet above 
Whitefish lake, and so is 441 feet above 
Superior, Dog lake being 489 feet. 

Three and a half miles below this rapid Cat 
portage is reached The river in the interval 
is frequently very shallow, running 
over gravel and small boulden. 
At the head of the portage is a small boulder 
dam, but the real obstruction is a band of 
gneiss which here crosses the river. The 
fall I made to be 33 feet by aneroid. The 
portage on the east side is level but stony. 
It took eight minutes to cross with a pack. 

Below the rapid, as well as above it, the 
stream winds about in a gravel plain on which 
shequamka *^here is plenty of spruce and tama* 
Rirer. yj^^ Currents from here to the 

mouth were very frequent. Seven-eightiyi 
of a mile below the portage the Shequamka 
comes in from the northeast. The stream is 
about half the size of the Michipicoton at 
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this point. Shequamka is the Indian for 
Branch in the River. At the mouth the 
stream runs rapidly over well-rounded boul- 
ders, but is BO shallow that a b»rk canoe will 
barely float. 

Leaving my outfit I pushed up the stream 
for 2i miles. Above the mouth the stream 
becomes deeper, but the current is too strong 
to paddle against and we were forced to pole. 
In September half of the bed is out of water. 
The boulders which compose it are of all 
sizes, and mostly granitic. The banks are 
five to 10 feet high and composed of sand 
and gravel ; no clay was seen. Tamarac, 
birch and spruce are the principal trees. My 
guide informed me that lake Shequamka at 
the head of the stream could be reached by 
canoe from Missanabie by way of Dal ton. 

Two miles up the Shequamka a band of 
Huronian, less than a quarter of a mile wide, 
croAses the stream. The rocks, which are 
hornblende schists, strike 110° and dip 80^ 
to the north. Gray gneiss striking 120"" lies 
against these schists on the north. 

Two miles below the mouth of Shequamka 
riven the Michipicoton flows past a gravel 
«,_.^ _. bank about 30 feet high. A mile 
Mdtor- farther a small stream comes in 
below the from the east, and a little beyond 
another creek. On the east side 
the gravel bank is here 60 feet high. Three 
miles and three-quarters below the She- 
quamka a third stream comes in from the 
east. In size it is about one-third of the 
Shequamka. Louis told me that it came from 
a lake about as large as Whitefish, probably 
a little longer. The lake is known to the 
Indians as Aninchigaming. It is reached by 
a series of small lakes, the portage into the 
first of which is a little above the mouth of 
the stream. It would require one day to get 
in and out. 

A quarter of a mile below, granitoid gneiss 
ooeuTB on the west bank. It contains con- 
siderable plagioclase and very little biotite. 
Below this stratified gravel and clay silt were 
seen in the bank. Two miles below is a hill 
of hornblende granite 299 feet high. The 
hill is covered with moss. Birch two feet in 
diameter is common. Mountain maple is 
abundant, and a little hard maple. On the 
oast a mile below is gray gneiss. 



Thunder hill, a striking cliff rising almost 
vertically from the river bed, is eight miles 
Thunder below the Shequamka. An aneroid 
^"^ readihg made it 391 feet high. 1 1 is 

covered with trees, and no good outlook can 
be obtained except of a limited portion of the 
river. The hill is composed of Laurentian 
gneiss. Two miles below is a rapid which 
may be run with light canoes. The portage, 
which seems to l>e little used, is badly cut out 
and very rough. It is on the west side and 
takes six minutes to cross with a pack. 

Just below the portage syenite gneiss 
occurs on the east. One mile and a quarter 
below, the Fine Sand river enters from the 
north, and three-quarters of a mile farther 
the High Falls of the Michipicoton are 
reached. 

From the foot of the High Falls the river 
runs 12' north of west to lake Superior, 
which can be seen from the south bank a 
little inland from the fall. In a straight line 
the distance is eight miles, but the meander- 
ing of the river increases this considerably. 

Camping at the portage I made two excur- 
sions, one of a day up the Fine Sand river, 
the other of two hours due south from the 
summit of the fall. The latter trip proved 
to be a very hilly one. Aneroid readings are 
however useless, as rain came on. One mile 
and a half to the south (an estimate) the gray 
gneiss of the river bank was replaced by 
Huronian conglomerate striking US'". 

The next morning I put one man at moving 
the camp to the lower end of the portage, 
Fine Sand while with the other I explored the 
"'*'• Fine Sand river. We went north 

from a point about one-eighth of a mile above 
the mouth of the stream, crossing a hill of 
gneiss 383 feet high. It took an hour and 
20 minutes to reach the first band of 
Huronian schist where it outcropped on the 
shore of a small expansion of the river. The 
distance inland I estimate to be little over a 
mile. The strike of the hornblende schist 
was 62". The Huronian band proved to be 
quite narrow. Following the stream north- 
ward, gray ^gneiss was reached in 16 
minutes. Just beyond the stream divided. 
We followed the western branch, which is 
the main stream. In 16 minutes the 
gneiss was succeeded by a hornblende schist 
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striking about 80°. Huronian schiBts con- 
tinue from here as far as I went to the north- 
ward) probably three miles and a half from 
the Michipicoton. About thrdb miles inland 
the Fine Sand leaves a narrow lake. The 
lower end is about one-quarter of a mile long, 
two to four chains wide and bears 28* w. of 
N. The upper end, nearly a mile long and 
six to eight chains wide, bears 40° e. of N. 
The Huronian along the east shore strikes 
40" to GO"". Returning I kept more to the 
east. Three-quarters of a mile south of the 
upper end of the lake a breccia of granite 
and greenstone was reached. The granite is 
clearly the later. A quarter of a mile 
farther the creek from the west was crossed. 
In another three-quarters of a mile undoubted 
gneiss was reached, which continued to the 
Michipicoton except for a narrow band of 
diabase one mile inland. We came out 
half a mile above the mouth of the Fine 
Sand. 

The High Falls of the Michipicoton are a 
series of small falls in such quick succession 
Hi«h Fftiis ^^^^ ^^^ whole descent of 80 or 90 
Mi^ipico- ^^^^ ^® nearly vertical. In Septem- 
^"- ber the stream is small and half of 

the bed is exposed, but even then the sight 
is beautiful. A ledge of gneiss crosses the 
river and creates a barrier which is only very 
slowly being eroded away. Numerous pot 
holes were seen in the deserted part of the 
bed, but none of them were large. 

A moraine has at one time dammed the 
river here to a greater height. On the north, 
where the portage crosses it, the summit of 
the ridge is 97 feet above the present river. 
On the south side it is not so high. This 
accounts for the stratified silts found in the 
banks of the river above the falls. They are 
simply sediments which were deposited in a 
narrow lake, since partially drained by the 
cutting down of the barrier at the outlet. 
The portage on the north side is If 
miles long and takes 42 minutes to cross 
w%h a pack going down. The 
age at the track is smooth and well-cut. The 
sand plain which it crosses shows 
several terraces. The first, 86 feet, is above 
the river at the foot of the portage, the 
second 113 feet, and the thii*d 193 feet. The 
summit of the plain is 281 feet above. Th© 



total fall of the stream 184 feet. Below the 
Long portage the river winds about in a gravel 
plain for 10 miles with a swift current. What 
the fall from the foot of the portage to lake 
Superior is I failed to determine, as I traversed 
this distance after a rain, when my aneriod 
proved useless. The fall in the stream is 
probably about three feet per mile, which for 
10 miles amounts to 30 feet. The beaches 
would thus be respectively 115, 143, 223, and 
811 feet above Superior. • 

A claim was staked out on the portage. 
Messrs. Kimball and Connors showed m& 
quartz from which they panned gold. It came 
from a mile south of the Michipicoton, a mile 
above the High Falls. 

At the foot of the portage the rock is an 

altered quartz porphyry striking 90". The 

river here is so broad and shallow that J 

walked for some distance to lighten 

Geological . _ .,,.,, 

features be- the canoe. Two miles below the 
strike of the schists is 130". Glacial 
striad here run east and west, following the 
direction of the valley. 

Below the portage there is less gravel than 
above, and it is finer. Considerable sand i& 
seen, generally horizontal, occasionally cross- 
bedded. Between three and four miles be- 
low is a vertical bank 130 feet high. The 
sand is occasionally parted by layers of clayey 
silt half an inch thick. The top of the bank 
is a level plain covered with tamarac and 
blue-berries. 

About two miles up from the Post is 

a deserted channel of the Michipicoton. 

Sixteen or 17 years ago the 

Diversion of . , , ^ 

the river river made a detour of over two 

channel. -i . , j c 

miles to make an advance of as 
many chains. The Hudson's Bay factor cut 
a small ditch along an old portage trail acrosa 
the neck of land (being less than 100 feet) 
and at the next season of flood the river took 
advantage of the cift and rapidly made a new 
channel. Coming down the stream and 
travelling north, at the present time an exact 
cross is met at this point. The arm to the 
east, the old channel, is blocked by a 
sand bar, but the unwary will keep straight 
ahead instead of turning off sharply to the 
west. Pursuing one's journey to the north 
a paddle of two miles or more will bring one 
back to the starting point. 
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One mile from its mouth the Michipicoton This probably marks the summit of the Nip- 
receives the waters of the Magpie and then issing beach, which at Peninsula is ] 10 or 
turns west into lake Superior, pass- 115 feet above Superior. Taylor (Am. Geol. 
MdWftwa ing the Hudson's Bay Post on the xx p. 127) describes this beach as follows : 
^^^'**** way. About 200 yards above the ** Its great lenajth, compounded of many 
junction of the Magpie, Wawa creek reaches beach ridges forming beach plains, gives it 
the Michipicoton from the northeast, leaping a physiographical prominence that is not 
down to its level by a pretty fall of 10 or 12 equalled by any other shore line of the lake 
feet. region.'* The top of the l)ank is a plain 145 

>.« ._. . ^ ^ m«« s ■.• 1. »»/ ^eet above the river. In a short distance 

Michipicoton to MIsslnabie by Wawa. ^, • i j * i.v * -^.u i • 004 

*^ another rise leads to the fourth plain, 224 

From the mouth of the Magpie river an feet above the river. A little north of the 

old tote-road runs in an almost straight line ^oad a hill rises steeply from this pUin. I 

Tote-roiMi to ^ Wawa lake, five mUes to the found the top to be 512 feet above Superior. 

w»w»uk«. northeast. The road crosses a sand From the summit a good view was obtained 

plain for the whole distance, and except for of the valley of the Michipicoton and of the 

a few hills it is an exceUent one. For the southern part of the bay. The third terrace 

greater part of the distance it is perfectly could be traced for some distance in a line 

level. The sides of some of the hills are running 140^ The rocks were all Huronian 

wet, but the old corduroy has not yet de- schists striking 90\ The fifth terrace is 

^»yed too far. The plain is sparsely covered about two miles inland. The fourth plain 

with timber. Much of it has been burned extends to the foot except where crossed by 

over, but young spruce is growing thickly. a creek. The bank has a declivity of about 

Several distinct terraces were noted in 46'' and bears 110*. Lake Superior is visible 

crossing the plain. The heights were de- from the top. From here the plain is very 

tennined by aneroid, in most cases more than level until within a short distance of Wawa 

once. The results are given in the following lake, where it rises 25 feet. The whole of 

table: this sand deposit is doubtless the result of 

Lake Superior feet. melting ice. The terraces were probably 

FizBt plain Undetermined. formed in a rough way when the sand was 

Second plain 84 feet. laid down. Later the waters of kke Superior 

Z^^f^ ??: .. smoothed oflf the uneven places and cut the 

Hidge 110 " , r 1 

Thiidplain 145 " terraces more uniformly. 

Fourth plain 224 *' Wawa lake is a body of very clear water, 

Fifth or main plain 816 ** extending about five miles to the northeast. 

Summit 350 " ,„ , , The original Indian name was Wa- 

XSF IV QOQ «• Wawa lake *^ 

Wawa laJce d28 and Wawa wagonk, as it has been spelled on 

The first beach is not crossed on the tote- the published maps. Mr. Ross of 

road, but it can be easily seen a little to the Missanabie told me that it should be Wa- 

Temccs and south, where the Indian village wungonk, that is the place of clear water, 

■aod piama. stands. The bank at the back has Whatever it once was, it is now the short 

all the appearance of river erosion. The Wawa. The lake is surrounded by high hills 

top is the second plain, gently rising by a except at the southwest end, where the sand 

succession of ridges. Along the front is a plain closes the valley. It receives almost 

small ridge of light sand, suggestive of an old no tributaries, so that the stream flowing out 

lake bar. A short distance back a low ridge is quite small. Indeed with strong winds 

resembling a railway embankment runs east from the southwest the flow is- stopped, 

and west. The top of this ridge is 100 feet Soundings at the lower end showed that away 

above the river. Back of this there is an- from shore the bottom was a level plain 93 

other ridge, less distinct and about 10 feet feet below the surface. The height of the 

higher. At the back of this plain and its lake as determined by three fairly concordant 

ridges is a steep bank running n. 140" b. aneroid readings is 328 feet above Superior. 
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At both ends of the lake are docks once 
used by a steamer now lying on the beach at 
the west end. A row of log cabins was also 
here, but they have been used as firewood by 
the prospectors who have made this point 
their camp. This was the site of Wawa city. 
At the time of my visits there was one log 
shack and 20 to 25 tents. At first many of 
the prospectors lived here, but later they 
moved back into the bush nearer their work. 

I visited a number of the claims in the 
vicinity and took samples of the rock and 
quartz. A few notes on these are 
claims near here given. Captain Gurry's claim 
' lies about a mile northwest of the 
old dock. The country rock is a quartz por- 
phyry running 85". The quartz is exposed 
as a vertical wall 50 feet high along the top 
of a considerable hill. At the time nothing 
had been done, as the vein had only been 
discovered a day or two previously. 

A mile and a half south of Wawa city is a 
claim owned by Hamilton Baluss. The vein 
runs 140* in quartz porphyry. The quartz is 
three to 10 feet wide, and had been traced 
about half a mile. It carries a little pyrites 
and specks of free (rold are visible. 

The Dickinson location, Y103, is on a point 
on the south side of the lake. It was first 
discovered by the Indian Teddy, and sold by 
him to J. M. Dickinson. The Utter trans- 
ferred the property to J. J. Mackey and J. 
L. Caverhill, who have done a little stripping. 
It was the first discovery in the region, and 
promises to be one of the richest A sample 
composed of small fragments taken at random 
from many points of the veins yielded in my 
laboratory $65.50 to the ton Eleven assays 
made for Mr. Mackey ran from 813 to $145 
to the ton. Close to the shore on the east 
side six veins have been uncovered. Four of 
these are fairly parallel, running to the north- 
east and dipping 35' to 45° to the northwest. 
Where the veins outcrop on the side of the 
low hill the parallelism is apparently dis- 
turbed, but probably very little, if at all. 
The shore vein runs a little north of east and 
cuts two of the veins just mentioned. The 
sixth vein is a short croas vein at right angles 
to the parallel ones and joining the second 
with the shore vein. From the shore to the 
vein farthest inland is perhaps 150 feet. The 



middle vein had been stripped about 300 feet; 
the others less. The veins are about alike in 
width, varying from one foot to four feet. 
The average width is hard to state, but it is 
considerably less than the higher ficrure. 
There is considerable pyrites in the quartz, 
but unequally distributed 1 he quartz itself 
is usually rusty. Free gold is found pretty 
much along the surface of all the veins. 
Every fresh arrival at Wawa went at once to 
Dickinson's and chipped off some free gold 
specimens. I obtained a specimen showing 
free gold in tourmaline. The rock is a some- 
what massive hornblende schist striking 40"* 
to 50''. It carries a little pyrites. On the 
other side of the point are two more veins 
striking northeast. The glacial strife here 
bear 68*". On the north shore strife bearing 
50° were noted. A half mile southwest of 
Dickinson's I went inland. A half mile south, 
at the corner of locations WR59 and 60, I 
found quartz porphyry striking 50''. This 
north and south line crosses a number of 
valleys with vertical walls, making progress 
very slow and difficult. A half mile east of 
this I reached J. H. Johnston's claim, regis- 
tered as No. 26. The /ein appears on the 
side of a low hill and bears 30° in quartz por- 
phyry. Almost no stripping had been done, 
but I thought the vein might be 12 feet wide. 
The quartz is quite rusty. 

South of this, on a continuation of the 
same vein, are claims 39 and 75, .taken up by 
Lawlor and Lauzon for the Great Northern 
Mining Exploration and Development Cor- 
poration. A little development had been 
done at the junction of the two claims at the 
south end of a small lake. The vein forms 
the wall of a small cliff of quartz porphyry, 
which bears a little east of north. Mr. Law- 
lor has had the following assays : 8284.70 
from small pieces of quartz showing no free 
gold ; 8324.30 from a large piece showing a 
speck of gold ; 8692.90 from a piece showing 
a number of specks of gold. An assay made 
from a sample taken by myself and showing 
no free gold gave only a trace. Mr. Lawlor 
said that he eould pan gold from a 
great many stringers of quartz in the vicinity. 
The main vein has been traced over a mile. 

A mile to the southwest the strike of the 
quartz porphyry becomes 70°, and a little 
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farther it becomeB 90°. H^re it ib underlaid 
by chlorite schist dipping 45** to the south. 

At the east end of Wawa lake are the loca- 
tions numbered 3 to 6 and 9 to 14, taken up 
^ ,^ by John W. Johnston of Detroit 

The old ■' 

Johnston about 1871-2-3. He was said to 

locAtions. 

have done considerable develop- 
ment work and to have abandoned the pro- 
perties as useless. I visited all the workings 
that could be pointed out by old employes, 
and they are certainly not extensive. On 
location 5 (?) two pits had been sunk, each 
^ve feet deep in quartz porphyry bearing 70''. 
A quartz vein 12 inches wide could be seen 
in the wall of one. Small pieces of quartz 
on the dump carried a little iron and copper 
pyrites. An assay of this quartz for gold 
yielded nothing. Louis, my guide, informed 
me that his father was one of Johnston's 
employes, and that he was engaged in packing 
out the ore in bags. Louis thinks tliat John- 
ston was looking for silver and copper, and 
other natives say the same. A considerable 
clearing was made on this location, a<) the 
stumps still testify. Small trenches were 
dug in the aUu vial material in search of veins. 
No buildings were erected. A small wharf 
of 1<^ and stone at the foot of a sandy bay 
marks the path to the old pits. In one of 
these I noticed a birch 15 feet high and three 
inches through. Another location near 
Michipicoton is described later. 

S. Barton has a claim 86 rods east of 

Wawa lake, on the portage. The country rock 

" . . is a diabase carrying some pyrite. 

COainu north . , . V 

and east of The vein is eisht feet wide and 

Wawa lake. ^ 

dips 46^ to the west. Over the 
hill to the* north is claim 13, called the 
Little George by the discoverer, C. VV. 
Bailey of Oscoda, Mich. 1 he quartz is ex- 
posed on the wall of a cliff facing north. It 
is a wedge in shape, one foot wide at the top 
and 18 at the bottom. The country rock is 
a diabase carrying considerable pyrite. The 
quartz carries pyrite, chalcopyrite, pyrrho- 
tite and malachite. A sample taken for assay 
yielded only a trace of gold. The foot of this 
hill is a talus of large angular blocks covered 
with moss. Walking is not only difficult but 
dangerous. A false step or a slip and one's 
leg is wedged in a crack between sharp rocks. 
In these crevices ice remains all summer. 



Near the eastern boundary of Johnston's 
location 9, Albert Harvey of WalinapitsQ 
and Robert Holding of Chapleau found car- 
bonaceous shales. The shales run about east 
and are exposed along the side of the hill for 
some distance. In places they are rich 
in pyrites, and this has weathered to a red 
ochre. Neither tlie coal nor the iron is of 
any value. 

The tote-road running north from the east 
end of Wawa I followed for some distance. 
On the tote- ^ ^^^ chains inland a small sand 
oJ^Jf^ plain spreads out among the hills at 
lake. ^ height of 72 feet above Wawa. 

Here are the ruins of quite a hamlet, a relic 
of the days of the construction ot the Cana- 
dian Pacific. Where a creek crosses the 
plain some Califomian prospectors had been 
searching for placer gold, but in vain. Pass~ 
ing through a narrow defile a triangular lake 
nearly two miles long is reached. It is 169 
feet above Wawa. A hill of diabase at the 
east of the pass is 393 feet above Wawa. 

The tote-road continues along the south* 
west shore of Eleanor lake and is so over-^ 
grown with willows that walking is very dif- 
ficult. A narrow band of slates was crossed ; 
then chlorite schists striking 95°. Some 
prospectors met in here had been unsuccess- 
ful in locating any veins. Where the tote- 
road crossed the sand plain good hay waa 
growing on the cleared parts. 

Across the narrow end of Wawa another 
tote-road began. This one lead to Manito- 
wick, along the shores of a series of small 
lakes which have long served as a canoe 
route. The first portage follows the tote- 
road through a pass to the east as far as a 
small lake 105 feet above Wawa. The port- 
age may be crossed in 10 minutes with a 
pack. To the east of the lake is a level sand 
plain which the tote-road crosses in a line 
running 58"* after it has skirted round the 
first lake. The second portage follows the 
tote-road for about a mile and then turns off 
to the east. 

Shortly before the turn the road crosses a 
small creek flowing south. Two weeks later 
Mr. Amey showed me at Michipicoton a small 
sample of native mercury which he claimed 
to have panned from this creek. 1 1 is exceed^ 
ingly improbable that native mercury occurs 
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here, but it is perhaps worthy of note that 
others may examine the place. Native mer- 
xiury has been found in the drift in a few 
localities. Its occurrence here in minute 
quantities may be due to some prospector. 

A portage of two minutes leads to the third 
lake, which is half a mile long and 15 feet 
-above the second. 

The portage from the third to the fourth 
lake is nearly one mile long. The trail, 
which is south of the tote-road, is over rough 
bouldery ground. Here I met Mr. Peter 
McVeigh and his party. To the west of the 
portage Mr. McVeigh had found a deposit of 
quartz 25 feet thick. Specimens he showed 
me were heavily charged with pyrites. Mr. 
McVeigh had previously explored the east 
end of Dog lake. He had found there 10 
quartz veins six inches to one foot wide. The 
quartz occurred in granite and carried very 
little pyrites. 

The fourth lake is half a mile long and 
bears 68". Boulders and gravel surround it, 
but rocky hills are close at hand. This lake 
and the next, and probably the third also, 
have no outlets. A short portage over a 
moraine leads into the fifth lake. This occu- 
pies a kettle hole about an eighth of a mile 
long. The portage from here into Hawk 
lake takes one and a half minutes to cross. 
The tote-road which has been to the north of 
the water courses here crosses to the south 
side. Hawk lake is six feet below the level 
of the fourth and fifth lakes. 

At the west end of Hawk lake intrusive 
granite is seen. Angular fragments of green- 
stone are found to be included. The latter 
is iu part a diabase with porphyritic crystals 
of felspar. The intrusive rock is in places an 
undoubted gnoiss. Standing on a hill at the 
shore, the gneiss can be seen at least half a 
mile to the west. The contact crosses the 
tote-road probably to the west of the fourth 
lake. The area around the west end of 
Hawk lake is covered with boulders, mostly 
granite and gneiss, with some quartzite and 
some greenstone. South of the tote-road the 
rocks are entirely obscured by a covering of 
drift. 

Gneiss or granitoid gneiss surrounds Hawk 
lake. At the outlet gray gneiss occurs on 
both sides of the stream. On the north side 



is a wall of gray' granite. On the northeast 
Mr. McVeigh reported a vein of white quartz 
10 feet wide. At the outlet the same gentle- 
man found a quartz pebble carrying free gold. 

Accompanied by Messrs. McVeigh and 
Cuthbert and my man George I attempted to 
reach the old location 223X, said to have 
been taken up for nickel. George had been 
engaged in its survey and was sure he could 
guide us in. We follower* a sluggish creek 
with plenty of water for a mile and a quarter 
to the north. This creek has perhaps three 
times as much water as the stream which 
empties Hawk lake. From the creek we 
travelled northwest across a sand and gravel 
plain. A small lake occupies a depression in 
the plain a little west of the creek. Three- 
quarters of a mile inland a second lake was 
reached. Travelling here became difiicult, 
owing to windfalls across the trail. I had 
the misfortune to strain my knee, and after 
going some distance farther had to G[ive up. 
We reached a point a little over two miles 
from the landing place on McVeigh's creek, 
and just where the first Huronian rocks were 
seen. The trail we were following seemed to 
be leading us too much to the northwest, but 
George felt confident he was right. If so the 
location is laid down on the map too far to 
the east. 

A small stream of clear water flows froiu 
Hawk lake to Manitowick and affords a canoe 
route. Great quantities of clam shells are 
found in these waters. Two-thirds of a mile 
from Hawk lake the first portage occurs. It 
is rough, but not hilly and may be crossed in 
six minutes with a pack*^ The fall is 10 feet. 
The portage is over granite. One-third of a 
mile below the second portage begins, which 
is about three-fourths of a mile long, and is 
well cut out but stony. It is on the south 
side and bears 65^ Two-thirds of the way 
down a small creek is crossed which flows 
into the main stream. At the foot of the 
portage is a small lake about one-eighth of a 
mile long and 36 feet below Hawk lake. 

Along these two creeks were stakes claim- 
ing the country for a half mile on each side 

The alleged ^^^ ^^' * ^^^^ ^ length for C. I. 

PiacercUimB Amey. At the foot of the main 
stream there were several pits one to three 
feet deep in the glacial gravel over which the 
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stream is running.' It was from these that 
the placer gold of Mr. Amey is said to have 
<x>ine. As already explained, ^this is not the 
c^se. Indeed I do not think that any placer 
gold has yet been found in the district. 

On the stream below the next lake a short 
portage of three chains is necessaiy for 
heavily loaded canoes. The fall is three 
feet. The cliff to the north is a gray biotite 
gneiss. At the foot of the portage is a 
beautiful lake which I have named Miller 
lake, after one of my travelling companions. 
The lake is three-fourths of a mile long and 
hears 60^. The outlet is to the north, in the 
second bay from the northeast end. As the 
upper part of the river is obstructed, a portage 
ifl made from the extreme northeast. This 
portage, known as Pine pottage, in smooth 
and well cut. It may be crossed in seven 
minutes. A marshy bay 10 chains long leads 
to the river. The route might easily be 
inis<ed in ascending the stream. 

One* third of a mile below another lake is 
reached which has been named Blue lake, 
after my other travelling companion. The 
lake bears northeast and is about half a mile 
in its greatest length. To the north is a cliff 
of gray Laurentian gneiss about 250 feet high. 
Sand and fine gravel form the shore at the 
north. A bank 30 feet high is exposed where 
the river leaves the lake. After meandering 
for about one mile in this sand plain the river 
reaches Manitowick. This lake I make 40 
feet below Hawk lake. 

At the mouth of the Hawk river I met Mr. 
Paris and party, who had been prospecting 
for 11 days. They had been searching in 
granite and gneiss along the chain of lakes 
just described, and had found nothing at all. 
This is the usual experience of those who 
have prospected the gneissic country. 

On the north side of the west end of Mani- 
towick are bands of diabase six, 10 and 200 
Northwett feet wide, cnclosed in granite. About 

Mft^jJlrick ^^ ^*y "P *'^® ^*^® ®" ^^® north- 
^^* west shore the contact of the granite 

and schist occurs. The granite is the later. 

The schists strike about east, as do those en 

the opposite ^ide of the lake. Near the 

contact the schists dip 45° to the north. 

On the north of the contact Allan and 

Nolan have staked some claims. No work 



had been done on them and I did not visit 
them. Mr. Allan states that he has two veins 
each three feet wide which can be traced for 
a mile. Samples which he showed me were 
heavily mineralized. One which I took con- 
tained about 10 per cent, of galena and 
yielded $2.67 in gold. 

Farther to the northwest F. D. Grant has 
located two claims. One is on a bedded vein 
running 110° in hornblende schist. The 
other, which I did not see, is said to be four 
feet wide and to carry free gold. 

One-half mile inland is a lake nearly a mile 
long and a quarter wide bearing east and west. 
On the south is a chlorite schist striking lOQ*. 
One mile inland is a felsite schist striking 
llO"". On the north of the l»ke is a quartz 
vein four feet wide. 

The remainder of this trip through Mani- 
towick and Dog lakes has been incorporated 
with the description of the trip from Missan- 
abie to Michipicoton. By keeping men and 
supplies well in advance I was able to make 
this trip from Michipicoton to Missanabie in 
a little less than three daj s. Of this time 
two whole mornings were devoted to trips 
inland, and many other shorter stops were 
made. Sunday, September 26, was spent at 
Missanabie. 

Missanabie to Magpie Lalce 

After purcha&ing supplies on Monday morn- 
ing we started again for Michipicoton by way 
of the Magpie river. I was warned 
of Michipi- that 1 would have some difficulty in 
getting across to the head waters of 
this stream, and it proved to be the case. 
We coasted along the north shore of Dog 
lake and through the narrows leading into 
Loch Alsh. Both shores are Huronian. 
Glacial strire north of Rabbit island bear 45" ; 
the schists here strike 78^ At the narrows 
are a number of felsite dikes striking 153\ 

The canoe route to Wabatongusheen is not 
up the Loch Alsh river as would be expected, 
but by portage from the extreme west end of 
Loch Alsh. It was at this point that the 
volunteers in 1885 left the train and were 
driven across a gap of 42 miles. The portage 
begins in a sandy bay and passes at once over 
the railway track and up a steep hill. It was 
crossed in 13 minutes with a heavy pack. 
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The rock on the portage is a chlorite schist 
striking 63". A lake six chains wide was 
crossed, and then another portage six minutes 
long over a burnt hill brought us to a second 
lake. This lake, an L in shape, is 62 feet 
above Dog lake and about one-quarter of a 
mile each way. The stream flows in and out 
at the northeast comer. A narrow channel 
with little current connects with the third 
lake an eighth of a mile long. A third port- 
age three chains long leaves this at the north- 
east angle. Wabatongusheen lake I made 10 
feet higher, that is 72 feet above. Dog lake. 
The lower end of the lake is in chlorite schist 
striking 108''. At the first narrows directly 
north of the outlet is a gneiss striking 128''. 
From here \o Magpie lake almost the only 
rock was this gray gneiss. Wabatongusheen 
is surrounded by low hills well wooded with 
spruce and poplar, though burnt in a few 
places. The lake is named from the sandy 
narrows connecting the two parts. It is 14 miles 
long and is the source of the Michipicoton. 

At the north of the lake we spent some 
time looking for an old trail leading to 
OroMingthe Pechonegoness lake. I went one 
Hudwm^bay ™^^® ^®®^ ^° ^^^» swampy ground, 
waters. \y^^ failed to find the lake where it 

was shown on the geological map. This 
having failed, I went north into Oba lake, 
expecting to cross from its southwest corner 
into the foot of Magpie lake. My Indian at 
first told me that this was feasible, but on 
•reaching Oba he said he had tried a few 
weeks before and failed. As a result we had 
to go to a portage at the north end of Oba 
many miles out of our way. Between Waba- 
tongusheen and Oba there are five portages. 
The first one is about a third of a mile in 
length. The trail is wet, stony and i^oorly 
cut out. It crosses the divide, which is not 
10 feet above the lake, between the Superior 
and Hudson Bay slopes. A small pond at 
the north end is crossed and then a little 
creek followed to Oba. The second portage 
along the creek through a tamarac swamp is 
10 chains long. Six chains down, the third 
one begins. It is about one-quarter of a mile 
long. The fourth portage is six chains and 
the fifth eight. The whole distance is about 
two miles. It took us three hours to cross, 
making two trips on the portages. 



Oba lake is about 12,itdles long, divided by 
a narrows into two equal parts. An aneroid 
Oba'iake to Sheading gives it the same elevation 
HaffpieUke.mj Wabatongusheen. On the west 

side it has been pretty thoroughly burnt. 
The rock surrounding is a gray gneiss. On 
the south side a prominent dike of diorite 
was noticed. Just south of the narrows a 
creek enters from the west and we pushed up 
some distance, believing it led to the port- 
age. The creek is really dead water meander- 
ing in a grassy meadow. I afterwards learned 
that a portage could be made here, but that 
the trail had not been used for years. 

Above the narrows we discovered an Indian 
hunter's lodge and gladly made inquiries. 
The old man, named Gebo, was not content 
to point out the way but insisted on going 
with us. On parting with him three hours 
later I learned the reason. He was suffering 
with quinsy, and followed me hoping that I 
would give him medicine. 

The canoe route follows a stream which 
enters a grassy bay ^bout two miles north of 
the narrows. The creek winds about in a 
burnt tamarac swamp for about five miles. 
Near the end of the canoeable part the 
stream divides. The larger branch comes, 
from the south. The northern or right-hand 
one is to be followed. In a few yards it 
becomes overgrown with willows so that the 
canoe is propelled with difficulty. The port- 
age begins at the foot of a well burnt hUl. 

For several miles around this point the 
country had been burnt thoroughly bare. 
Low rounded hills of gneiss were seen on 
every hand. In the hill at the portage there 
were some small masses of mica schist. 
Crystals of felspar three inches long were 
seen here. 

The first portage is along the northeast 
side of the river for a quarter of a mile. It 
is over well-burnt land, covered with soil 
and some boulders. Across the creek, which 
is here several canoe lengths in width, the 
second portage begins. There is no regular 
trail. The course is northwest through a 
burnt swamp and over a hill. There is much 
fallen timber to be climbed t^nd boulders are 
numerous. The creek we ascended turned 
off to the north and an arm from Magpie 
lake continued as a swamp nearly reaches it. 
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The divide, again a continental one, cannot 
be over 10 feet above Magpie lake. An 
aneroid determination made Magpie lake 33 
feet above Oba, but this is certainly exces- 
sive. The barometer was rising all day. 
Five or 10 feet would be nearer the mark. 
This portage must be a mile and a half long. 
Its roughness and length were very fatiguing. 
It took six hours of hard work to get from 
Oba to Bifagpie, the men making two trips on 
the portage. Near the Magpie end of the 
portage, a small mass of included Huronian 
schist was noticed. 

Qrasett to MIchipicoton 

Magpie lake is about 15 miles long and 
three wide in its broadest part. It consists 
M»n>ie ^^ ^^^ parts almost equal in length, 
^^*- united by a narrow channel. Gray 

Laurentian gneiss surrounds it on all sides. 
On a small island two miles from the north 
end and close to the west shore a mass of 
greenstone with porphyritic felspar occurs. 



on an island towards the north. East of the 
narrows is a sand bank 30 feet high. From 
the southwestern end of the lake a canoe 
route of two miles leads to the railway track 
one mile east of Grasett station. 

The Magpie river flows out at the south- 
east angle and crosses the railway at a point 
five miles east of Grasett. From 
Magpie the lake to the railway, a distance 
of two miles, the river falls perhaps 
three feet, and just below the bridge about 
eight more. The height of the river at the 
bridge, according to the C. P. R. profile, is 
531 feet, and so Mag])ie lake is 534 feet 
above Superior. 

For the convenience of other travellers I 
give here in tabular form a brief description 
of the portages which we made on our trip 
down the Magpie. The number depends 
very largely on the amount of water in the 
river, and as this was low in September we 
lightened our canoes at several places not 
mentioned in the table. There are, in addi- 



No.of 
portage. 



X ■ r m • t 

2 

3 

4 

A pitch 
6 

V • • • • • 

7 

8 

9 

10. 

11 

13 



Height of 
faU. • 



Portage on 



8 feat 

2 " 

5 •' 

16 ** 

2 " 

Driftwood . . 
15 feet 

8 '* 



east 



<« 



(< 



it 



Character of 
portage. 



good 



(( 



• • • • • • 



sf^ny 

good 



east 

weft w ... ... 

east 



3 " 

10 ** 

2 " 

60 •• 

73 " 

113 " 



west 
(< 

east 

west 

It 



Approximate 
length. 



8 chains.... 

2 
11 
16 



t( 



It 



good . 
rough 



<i 



Time to paddle 
between 
portages. 



Rood 



li 



steep hill.... 



li 



good 



5 chains.... 


11 




8 




1 




10 




1 




20 




20 




30 





j- 18 mio. 
I 31 " 
I 14 " 
I 41 *' 
} 52 *• 
} 2hr#. 

5 mio. 

3 •* 
- 3 hrs. 40 inin. 

2 •• 10 •* 

1 ♦» 30 " 



} 



) 



6 



it 



} 



10 mio. 



At the north end of the lake the land, which 
is the watershed betneen Hudson bay and 
lake Superior, is low and swampy. At the 
centre of the lake there are high bluffs on the 
west. A glacial stria bearing 8° was noted 



tion, very many strong currents which in 
coming up stream might necessitate portag- 
ing. Exclusive of the rapids the stream falls 
219 feet in 60 miles, or over 3^ feet a mile, 
while theaggregate of the falls is 315 feet. 
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The only method available for measuring 
the distance between the portages was the 
time consumed in paddling from one to 
another. In our case the rate of travel was 
three to four miles miles an hour, depending 
somewhat on the velocity of the stream. 
Calculating in this way, 1 make the distance 
from Magpie lake to Michipicoton Post a 
little over 60 miles, following the bends of 
the stream. In a straight line the distance 
is about 44 miles. 

At the first portage the railway cuts 
through a moraine on the east bank of the 
Detoik of river. The top of it I found to be 
tb«portagM. about 78 feet above the track, and 
so 111 feet above the river. The boulders 
were mostly gneiss and granite, though frag- 
ments of Huronian schists were very fre- 
quent. Pebbles of limestone were also quite 
easily found. Some of these resemble the 
buflf-colored Devonian limestone of lake Win- 
nipeg, and have probably come from the 
palteozoic area south of James bay. 

For some miles below the railway crossing 
the Magpie is a series of narrow lakes only a 
few chains wide, connected by short stretches 
of current flowing over gravel and boulders. 

At the top of the fourth portage the river 
skirts a sand plain 40 feet above the water. 
The plain seems to be of small extent and 
low ridges of gneiss are seen outcropping. 

The fifth portage is caused by a tangled 
mass of driftwood which has lodged in the 
stream. The portage is short and good, but 
the obstruction might be removed with little 
labor. Three miles below recent fires had 
entirely denuded the gray gneiss, which could 
be seen for some miles inland. 

At 1 1 miles below Magpie lake there is a 
large mass of Huronian schist on the west 
bank. The real contact is however five 
miles farther down. About a mile below this 
apparent contact the sixth portage is reached. 
The seventh and eighth follow in quick suc- 
cession. Nearly three miles below a long 
series of shallow rapids can be lun in high 
water. Our guides paddled and waded down 
while we walked along the bank. The walk- 
ing on the east bank is fair, but there is no 
regular portage. 

Sixteen miles from the outlet of Magpie 
lake the contact of the Laurentian and 



Huronian is seen in a h%h hill on the east of 
the stream. The strike of the rocks is SS'', 
and both to the north and south of the ridge 
is an extensive gravel and sand plain. On 
the north side the plain is nearly 100 feet 
high and has been terraced by the river. On 
the south the plain is more extensive. From 
the hill a number of kettle holes could bfe 
seen, and four or five miles to the east a 
considerable lake was recognized by the 
vapor rising above it in the early morning. 
The hill is seen on the west also, but at a 
greater distance. A strong current is the 
only obstruction in the stream. According 
to aneroid readings at the rapids and esti- 
mates for the current this point is 98 feet 
below Magpie lake. 

For five miles the river runs through a 
sand plain covered with jack pine, spruce and 
a little tamarac. In places the sand is under- 
laid with stratified clay, which is quite free 
of boulders. Eight miles below the contact 
a small creek comes in from the east. At 
the ninth portage, two miles lower down, the 
rock is a chlorite schist striking 128**. 

Below the portage is a narrow lake three 
miles in length. On the west side a creek 
comes in about two miles from the north, and 
up this the old tote-road to Grasett runs. 
To the south of the mouth is a steep hill 275 
feet high. The strike of the rock, which is 
diabase, is 98''. At the south end of the 
lake, 29 miles from Magpie lake, the tote- 
road crosses to the east bank, which it fol- 
lows for three miles and then strikes inland 
to the upper end of Wawa lake. 

At the tenth portage a few straggling ash 
trees were noticed. As lower elevations were 
reached they became more numerous. From 
this point the river is surrounded by high 
hills until it reaches the Michipicoton. 

The eleventh portage is over a hill 160 feet 
high. The river falls 60 feet in three main 
chutes, with rapids between. The lower fall, 
visible from the foot of the portage, is about 
20 feet high. The hill, which is of gravel, is 
very steep and the portage is poorly cut out. 
One mile and a half below the rock is a 
ihlorite schist striking 58°. The boulders 
are here mostly greenstones and quartzite, 
with little granite. Small quartz lenses are 
frequently seen in the chlorite schist. 



Part II Michlpicoton and Vicinity aoi 

Between eight and nine miles below the At the foot of the kettle below the second 

eleventh or Steep Hill portage a small stream falls the stream in autumn is contined to a 

enters from the east. A short distance below narrow channel in very hard rock. On Octo- 

the strike of the chlorite schist was observed ber 8 we found it to be 10 feet wide and six 

to be 68°. From here down there is a notable feet deep, but flowing with great velocity, 
increase in the number of quartz pebbles in 

the bed of the stream. MichipiCOtOtl and VlCinity 

At about 11 miles below Steep Hill portage ,,. , . . i i *. i , 

1 1 r^^iij J J ^ Ar, r J. Michipicoton was reached for the second 

a bank of stratified sand and gravel 40 feet _ ^ ^ ^ » .,,.-• 

... , jmii «rir^ time ou October 4. Accepting the kind 

high was observed. The lower 20 feet con- ^ ., ^v- . f .» t» 

... ,,, 1/vi. 1 J/? II invitation of the Director of the Bureau of 

sisted of sand, then 10 of gra^rel and tinally __. _ ., .,, , . ^ ,, , i tt . . 

-^, , \ TT^iTi- ^ -X Mmes, I staid with him at the old Hudson s 

10 of sand on top. Until the next portage ^ ' „,, .-i «. ., 

, , . 1 1^ -1 ^ ^1 Bay Post. The men were paid off the next 

was reached seven or eight miles down, these '' . . .,,.**. , . . , 

,.^ , , ^ . ^ morning and sent back to Missanabie with 

stratified gravels were Been at m^-ny points. , «, ^ • ^ .^. 

^ ^, , 1/1^.1 . . the canoes. Two days were given to writmg 

On the lower gravel flats there is quite a ... •'^ ., .. . . i 

^, - , , , , Ai_ i. io 1 i_ 1 a preliminary report on the district, and 

growth of black ash. About IJ miles below ., , ,.;,, . , -., 

, . ^ - ««• 1 • • X then the time until the arrival of the steamer 

this portage, or seven from Michipicoton • . ., ... 

^,jv.., jii. was spent lu examining the vicinity, 
post, a canoe route leads by trail and lake to ,,.,.. t^ • , , , 

f, ^ J , „y , , Michipicoton Post is situated on the south 

the western end of Wawa lake. ., . \ . .. .. . 

, , ., , ^t i. iri.1- i. Bide of the river, half a mile from its mouth. 

A couple of miles above the twelfth port- if 

age a small band of conglomeiate striking Michipicoton ,.,,.,., 

°oo i J aulj... ui poit, the buildings being large and 

148 was observed, A short distance below . ,i , , , 

- .^ r J A i.1 -i. • numerous. All are deserted now except by 

red granite was found. Apparentlv it is an , ^ , , \. 

.. « ♦!,• 1 u- I " i.u a caretaker. Across the stream and east of the 

eruptive mass of this rock which causes the __ ..,-.,. .„ ,«. ^ , 

fall at the twelfth or Contact portaRe a ^"^P" •• the Indian viUage. The Indians, 

short distance below. The river here falls "bout 60 in number are not on the reserve. 

73 feet in a succession of chutes and rapids, """f «■ °" ^^^ ''°'*'^ •"'t,°! **"=^P'<'"J°" ^y- 

The gonse at the lower end is narrow and , ^^^ "^«' flows paraUel to lake Superior 

. .^ J u V i. J 1 i.v for over a mile and about one mile inland, 

precipitous, and has been excavated along the _ ,. . , , . 

contact of the granite and schist for some B«t7««« 1»«» «"» "^g"J" ""d Pl*»» cov- 

distance. Above the falls both banks of the \'«^ ""^^ "?'""« """^ °*'^''\ *'««»• <^'°''« '"> 

stream are granite ; below both are green- *^° '^^"^ '* » ,«"'"«ly •*'"^' »>"' f"'*'>«' >» 

stone. The portage on the west side is over there is more loam." At the Post excellent 

a steep hill of morainic material. Probably ' The plain on which the Pout BtaadB ia thus 

at one time this blocked the stream to a described by Louis Agaasiz, who visited the local- 

height of 40 feet or more, and caused the '^^. ^ \^® ' " ^'^« ^« ■^°^«' P'^^^* *°«'*^" 

J -.L- • iu 1 1 i_ «i * -li. J series of mterestiog phenomena, especially near 

depositioninthelakeaboveof layers of silt and .. *u r i -- .. • i. • • *. ^v i i 

^^ J. i.i_i 1 i.irii *"® mouth of larger riven emptying into the lake 

peat now found in the banks above the falls. ^ver flats, where parallel waUs of loose materials 

The strike of the schists in the ha'f mile driven by the action of the lake against the mouth 

between the contact and the thiiteenth port- of the river have successively stopped its courb 

ages is about 166**. 1 he last portage is down and caused it to wind its way between the repeated 

hiU over a good trail for three-eighths of a accumulations of such obsUcles. The lower conrse 

mile to a point opposite the Hudson s Bay of Michipicoton river is for several miles dammed 

Ti .. mu • r 11 u 1. 1 1 o r i. • I, i. "P ^"^ *"**^ ''^*y ^y concentric walls, across which 

Post. The nver falls about 113 feet in about ^j^^ ^.^^, ^^ ^^^ .^ ^^^ ^^ ^.^^j^^ ^ 

one-eighth of a mile. Numbering from the tween them has repeatedly changed its direction, 

lowest falls the heights are : breaking through the suooeesive walls in different 

First falls 26 ft. places. The largest and lowest of tbefe walls, a 

Second falls 89 *' kind of river terrace near the margin of the lake. 

Rapids ... 10 " (?) \ shuts at present the factory from the immediate 

Third faUs 25 '* (?) MO ft. lake shore, and the river, which has cut its way 

Rapids 5 *' (?) '^ between the roeks to the right and the walls, bss 

Fourth falls 8 *' left a bold bank in this dam on its left shore."— 

113 Lake 9upe«or, p. 414. 
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potatoes were dug during my visit. Along 
the shore of lake Superior this sand beach 
extends for a mile and a half. Apparently 
it does not shelve out gradually, but dips 
suddenly. In the form of the beach and 
tlie character of the sands this resembles the 
terraces farther inland. 

A small rocky island lies at the mouth of 
the Michipicoton. A few years ago the 
channel lay to the north of this islet, but now 
it is blocked by a sand bar and the river flows 
on the south. The channel is shallow however, 
and the waves break on the bar at its mouth. 

The harbor for steamers is at Little Gros 
Cap, three miles west of the mouth. Boats 

Little Grofl ®^ ^^® fishing station have been 
capharijor. transporting passengers and goods 
from Gros Cap to the Wawa landing. The 
old tote-road runs around the shore to the 
same point. The distance is somewhat 
longer, and the road is very rough. It 
is now overgrown wiih small brush, and the 
bridge across the Magpie is gone. The 
remains of the old camps of the teamsters 
can still be seen across the Michipicoton 
river from the Post. 

A little over a mile south of Michipicoton 

Post is a claim on which I found a quartz 

vein iti granitoid gneiss. This area 

Mining # • • n j • 

ciaiouinear of gneiss IS very small and is 
entirely surrounded by Huronian 
schists. The vein runs east and dips to the 
north. The quartz contains a little pyrite. 
A random sample contained $4.64 of gold. 
Nearly a mile farther southeast another 
sample of quartz was taken from a vein. 
This yielded $14.05 in gold. South of this 
is a small lake near the shore of which I took 
a sample of quartzose schist carrying 10 or 
15 per cent, of pyrite. An assay gave $1.09 
in gold. This lake is about a quarter of a 
mile long and the same wide. A very pretty 
creek leads to another lake below. Finally 
the stream emerges at lake Superior just 
where the sand beach ceases. The rock to 
the south is a talc schist. 

A mile up the Magpie is location B, taken 
up by J. W. Johnston about 1870-1. Guided 
by Andr^, Mr. Blue and myself 
near the scrambled along the hill to the east 
of the Magpie to visit the old work- 
ings. It had been stated in the newspapers 



that thousands of dollars had been spent by 
Johnston, and we were anxious to see how and 
where. Andr^, a native of Michipicoton island, 
remembers the mining. He says four men 
were employed for five months. The amount 
of work performed bears out this statement. 
We found a quartz vein in quartz porphyry 
exposed along the face of a cliff. The vein 
runs 80° and is about eight feet wide at the 
top where enclosed in the wall rock. The 
country rock is itself well mineralized. The 
only work was an open cut at the base of the 
cliff. This is now filled with quartz blocks 
which have fallen or were blasted off the cliff. 

At Little Qros Cap. 

On Saturday afternoon we went to Little 

Gross Cap to be ready for the steamer on 

Sunday morning. The rocks in the vicinity 

of the wharf are agglomerates striking 70^. 

Qne piece of rock, which was not 

Exploring 

Litue GroB in place but did not seem to have 
travelled far, was a schist containing 
a well rounded boulder of granite. Mr. Blue 
and myself attempted to reach the old 
hematite mine. It was blowing strongly, and 
as we could not paddle around the point we 
attempted to cross it. The neck of land ia 
quite narrow, but the hills are very steep. 
We spent nearly four hours travelling around 
the cape, but failed to find the old workings. 
The next morning we plainly saw the dump 
from the steamer. J. W. Johnston was also 
interested in this property. Considerable 
work was done in testing it, but no regular 
shipments were made. Mr. Macfarlane mado 
a report on the property which was published 
in the Geological Survey Report of 1866. As 
it is almost inaccessible now, it is reproduced 
here: 

*' Gros Cap forms a small peninsula which 
projects into the lake from the north shore 
^ „ of Michipicoton harbor. The iron 
ute mine mme IS Situated nearly but not 

on the Cape. . " . 

quite at its southern extremity. 
The rock which forms this extremity seems 
to consist in places merely of pyroxene and 
chlorite, and at others itgraduates into diabase 
and diabase schist. To the north of this the 
measures are to a great extent concealed, bat 
vertical quartzite striking N. 63^ w. pro- 
trudes, and a thickness of 150 feet would 
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seem to be occupied by a quartz bed similar to 
the one accompanying the ore. Succeeding, 
and probably underlying it to the northward, 
come about 300 feet of greenstone slate con- 
taining in places both calcareous matter and 
iron pyrites. This slate is underlaid by the 
ore bed, and where seen closest to the latter 
it strikes N. 25' w. The opening in the ore 
bed is about 10 feet wide, but this evidently 
does not include the whole of the ore bearing 
rock, which here seems to occupy a valley 
running northwestward between higher rocks. 
The foot wall of the opening, which consists 
to a great extent of ore, runs n. 37° w. , and 
dips 66° southwestward. The excavation has 
been carried in on the strike of the bed for a 
distance of 120 feet, and with a depth of 
about 20, at a level about ten feet above the 
lake. This is on the east shore of the pen- 
insula, and at a very convenient ] lace for 
shipping ore. The latter is a compact hema- 
tite, which is intercalated with bands of 
<iuartzite. The thickness of the bands of ore 
varies from one-half to four or five inches. 
The quartz bands are sometimes crossed by 
small cracks containing calcspar, and this 
mineral is sometimes also present among the 
ore, which occasionally assumes in cavities a 
fibrous structure and botryoidal forms. The 
total thickness of the ore-bearing bed is about 
€0 feet, but the upper part is very poor, con- 
taining merely finely disseminated ore. An 
occasional band of pretty solid ore is found 
about six feet from the hanging wall oi the 
bed, but here the quartz forms much the 
largest body of the rock. Here the strike 
is N. 20'' to 30" w., dip 50' s. w. On following 
the depression which concides with this strike 
the ore bed is seen to come out close to the 
lake, on the west side of the peninsula, but 
here the ore is very poor, consisting only of 
disseminated varieties. Various openings 
have been made on the strike across to the 
main working, but they were filled with water 
at the time of my visit. The ore was then 
daily increasing in solidity at the main work- 
ing, and if the same improvement should con- 
tinue a remunerative mine would soon be the 
result. This ore bed is underlaid by calcar- 
eous greenstone slates, of which a thickness 
of several hundred feet intervenes between 
tt and a third quartzose bed, which has also 



been worked for iron ore at its outcrop near 
the lake, on the east side of Gros Cap. This 
ore bed seems to occupy a similar depression 
which strikes across to the we^t side, where a 
second quartzose bed containing ore is ex- 
posed. Here the rocks strike N. 30** w., and 
dip 45° s. w. At the point where this bed 
was worked, and from which some ore was 
shipped, the strike is n. 50° w., andtlie dip 
48° 8. w. The ore is of the same character 
as in the bed last described, but it is less 
rich. Underlying this bed, and continuing 
to the mainland, are found greenstone slates, 
varying in color from light to dark green« 
the strike of which is obscure owing to the 
prevalence of diagonal joints."^ 

Leaving Gros Cap on Sunday morning at 
10 we reached Sault Ste Marie about two 
o'clock the next morning ; and leaving there 
on the noon train we reached Toronto on 
Tuesday morning October 12, or 48 hours 
from Gros Cap. 

Summary of the Geology. 

The great majority of the rocks of the 
Mining Division ^elong to the Laurentian or 
„ . , Huronian systems. Of the former 

RockR of "^ 11. 

the Mining sTstem the almost universal rock is 

DiTiBlon " • a ^ • j j 

a gray gneiss, finely grained and 
not particularly well stratified. At many 
places it becomes thoroughly granitic in struc- 
ture, and then is often coarser- grained. 
While usually a dull gray in color, there are 
limited localities where a red felspar has given 
a brighter tone to the rock. The Huronian 
rocks are more varied in character. Massive 
diorites and diabases, and hornblende and 
chlorite schists are most common. Slates^ 
felsites, quartzites and seridte schists are less 
common. Conglomerates occur at Little 
Gros Cap and northeast of Manilowick. 
Around Wawa lake there is a considerable 
area of quartz porphyry. The east, north 
and west sides of the Division are composed 
of Laurentian rocks ; the Huronian system 
occupies the centre. The boundary between 
the two is at present very poorly defined. 
The accompanying map shows approximately 
the contact on the east. On the west and 
south almost nothing is known of it. 

{^Report Geol. Survey, Canada, 1868-6, pp. 180-1* 
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At the contact of the two systems it fre- 
quently appears that the Laurentian gneiss 
Eruptire ^^ granite has been erupted into 
E*ttfe** *'^® Huronian rock, and is therefore 
Huroni»n later in age. This is well shown 
on the west shore of the Dog lake, a little 
north of Little Stony portage. Fragments 
of the green schists are also frequently in- 
cluded in the gneiss, as can be seen at the 
southwest end of Hawk lake. The schists 
are nearly always vertical, and strike in var- 
ious directions depending on their relation to 
the intrusive granites. These eruptive gitin- 
ites in many cases shade in perceptibly into 
true gneisses, as on Hawk lake. In this re- 
spect they resemble rocks of Lake of the 
Woods, which Lawson has mapped as Laur- 
entian. Though later in consolidation than 
the Hurouian fragments they enclose, these 
granites and gneisses are in the opinion of 
Lawson of earlier formation. In the map I 
have followed Lawson's views, and so have 
colored as Laurentian a number of points 
shown as eruptive granite on Bell's map. 

No case was observed of a granite eruptive 
in gneiss, though doubtless examples will be 
found. Several small and isolated areas 
were found in the Huronian. Two miles 
south of Michipicoton Post is a small area of 
biotite granitoid gneiss enclosed in Huronian 
schists. Dikes of diorite and diabase are 
frequently found in the Laurentian gneiss, as 
on the lower end of Manitowick and on the 
south shore of Oba lake. 

In the report of 1863-6 Macfarlane calls at- 
tention to a point on the shore 25 miles from 
Michipicoton harbor where rocks of four 
ages occur. Fragments of porphyritic horn- 
blende schists enclosed in a coarse-grained 
syenitic granite were both cut by dikes of 
granite containing much less hornblende. 
These dikes were in turn intersected by an- 
other of finer grained granite confining only 
traces of mica or hornblende. 

Lying above the Huronian on the north 

shore of Superior is the formation designated 

by Logan as the Upper Copper- 

Kwwwn^ Bearing Series, but now known as 

wftD rooks ^^^ MpigoH or Kewieenawan. It 

consists of sheets of lava with intercalate 
masses of sandstone and conglomerate. The 
formation is extensively developed on Michi- 



picoton island, which belongs geographically 
to the Mining Division but is not included in 
it for administrative purposes. Within the 
Division only two small areas are knoii n to ex- 
ist They were described by Logan as follows : 

* ^ About two miles north of Cape Choyye a 
coarse grained bed, supporting some thick- 
ness of sandstone colored red, with whit^ 
bands, and dipping a little to the south of 
west at an angle of about 10 degrees, abuts 
against a precipitous cliff of the older rocks, 
as if let down by a northeast and southwest 
fault. About nine miles to the south of this . the 
peninsula of Cape Gargantua, and some of the 
small islands immediately near display amy- 
gdaloidal trap, disposed in beds dipping to the 
south of west at an angle of about 40 degrees 
and resting unconformably on the gneiss." 

Neither of these localities were visited, 
but the traps at the latter cape were clearly 
visible from the deck of the nmall steamer 
on which we travelled. It is this formation 
which on the south shore has proved so rich 
in native copper. Above the Nipigon for- 
mation the only deposits are those of pleisto- 
cene and recent times. 

This Division like other parts of northern 

Ontario has been strongly marked by glacial 

action. To the north, near the 

EyidenoM 

of fiaciai height of land, the hills are for the 

action 

most part low and rounded, and 
almost no talus can be found at the foot. 
The boulders everywhere are at least some- 
what rounded. Towards lake Superior the 
hills are much higher and a talus of angular 
blocks is frequently found. The valleys of 
the streams are filled with glacial debris. The 
Michipicoton from Whitefish lake to its 
mouth winds about in gravel and sand plains. 
The Magpie for most of its course flows over 
gravel and boulders. In their lower courses 
these streams have cut deeply into the 
sand plains. At one point on the Michipi- 
coton I measured a bank 132 feet high. The 
sand plain damming Wawa lake is 115 feet 
abo\ e the bottom of the lake. These s%nd 
stfid gravel plains occur very frequently. 
Many of them are of considerable size. That 
extending from Wawa to Michipicoton is fi^e 
"miles long. East of Wawa is another two 
miles long. Al Pigeon p<irtage, north of 
Hawk lake, and south of the contact •n the 
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Magpie are other extensive plains. Kettle 
holes also are frequent in these plains. £x- 
amvles ocour on the tote-road leading east 
from Wawa lake. 

Geologically the district vety strongly 
resembles that of Lake of the Woods. 
Phy,i^«ij Physically however the country 
^tS? is different. High hills and steep 
d'atrict gj^g g^pQ jjgyg ^Yie rule, while in 

Ltfike of the Woods low rounded hills im- 
mersed in water prevail. A more striking 
di£erence has resulted from the glacial action 
in the two districts. In Lake of the Woods 
most of the superficial material has been 
Bwept off to the south ; here the valleys are 
filled with glacial debris. 

Along the height of land near the Canadian 
PaciBc Railway the country becomes more 
level ; there are more muskegs and less grav- 
el and sand deposits. Lakes are more num- 
erous, with rocky ridges between, and the 
resemblance to the Lake of the Woods coun- 
try is striking. 

The divide of the waters flowing into Hud- 
son bay and into lake Superior is in no place 
high. While it is c^enerally supposed that a 
lofty range of hills is to be found, the reverse 
is true. Between Oba and Wabatongusheen 
lakes the summit of the swamp is not more 
than 10 feet above the lakes on either side. 
Between Magpie and Oba lakes the lowest 
land is perhaps 10 feet above water level. 
The same is true between the head waters 
of Missanabie river and Dog lake. 

Mineral Resources. 

The metal most likely to be found in large 
amounts in this district is gold, although dis- 
coid, coveries of nickel, iron and copper 
Copiter have also been reported. Almost 
^° nothing is yet known definitely as 
to the occurrence of any of these. Gold has 
been found at a number of | laces in visible 
particles, and in all cases simply chipped 
from the surface. At no place in the Divi- 
sion had a pit been sunk to a depth of over 
lO feet at the time of my visit. Assays alone 
are available for the formation of an opinion. 
These are at best somewhat uncertain, and in 
this case it is much more so. No property so 
far as I know has yet been systematically 
sampled. The reports of assays given me by 
7 M — IL 



prospectors were frequently made on samples 
showing free gold, and so arealmost worthless. 
Eleven properties from which I took one 
sample each yielded an average of 83.17. Of 
these oiccht yielded less than ^. On the 
other hand there ard properties assays of 
which have yielded over $100. 

Quartz veins occur in large numbers and of 
great size in parts of the Division. Around 
Wawa lake this is particularly the 
iuf quartz case. The enclosing rock is here a 
quartz porphyry for the most part. 
The veins generally run with the strike of 
the rock, but some cut across it. Frequently 
the veins form the precipitous sides of 
cliffs. In this case they are easily traced, 
and often for a considerable distance. On 
the whole the quartz is white, and does 
not usually carry any large amount of sul- 
phides. Iron and copper pyrites are the 
chief accessory minerals, though galena and 
pyrrhotite are occasionally found. 

A comparatively small area has yet been 
explored, and this with no great thoroughness. 
Little over two months prospecting has been 
possible since the announcement of the gold 
discoveries. What little exploration has been 
done has been almost entirely confined to the 
vicinity of lake Wawa and the canoe route 
north to Missanabie. 

So far the best finds have been made on the 
shores of Wawa and Manitowick lakes. Simi- 
lar country rocks are however widely spread, 
and equally good deposits are quite as likely 
to be discovered in the future. In western 
Ontiirio the vicinity of the contact of the 
Laurentian and Huronian has proved to be 
the richest in gold. It is quite probable that . 
the same is true of this region. 

As to placer gold, the early reports have 
proved false. I panned in the beds of a 
number of streams, but did not get a color. 
Prospectors whom I met reported the same. 
The present streams are but reassorting 
glacial drift, and it is not probable that gold 
will be found in their beds. 

As to other minerals, little can be said. 

Native copper occurs in considerable amounts 

on Michipicoton island. At Cape 

Copper and _, ii . , 

other Gargantua a small area of the same 

Keweenawan formation holds a 

little native copper. A location was taken 
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up here years ago by the Montreal Mining 
Company, but little work was done. Small 
seams of chal copy rite are said to c ccur in the 
green slates on the east of Michipicoton bay. 
On the north side of the bay and upon the 
Dore river Ls a location formerly examined 
by the Upper Canada Mining Company. The 
massive Huronian rock ^^is traversed by 
numerous quartz veins holding yellow copper 
ore, and more rarely the vitreous species." 
Some locations northwest of Hawk lake were 
taken up a few years ago for nickel. A small 
amount of development was done, and work 
stopped because of lack of funds, I believe. 
The only iron deposit known is that on 
Little Gros Cap already described. North of 
Wawa lake a boulder of jasper and hematite, 
resembling the Minnesota rock was found. 

Other Resources. 

The only other industries at present carried 
on in the district are hunting and fishiDg. 
Fiahingand Along the east shore of lake 
Hunting. Superior a series of fishing stations 
has been established by a Sault Ste. Marie 
firm, and hrge quantities of white fish and 
trout are shipped to Chicago and other 
markets. In the smaller streams excellent 
speckled trout are found. 

Hunting is carried on by the Indians, but 
south of the height of land it is no longer 
very remunerative. The Hudson's Bay Com- 
pany has closed its posts at both Michipi- 
oton and Pic, but the one at Missanabie is 
still maintained. 

The timber resources are not great. Per- 
haps one-half of the country is burnt over, 
Th«i)er principally to the north. Of the 
.and Soil, remainder, poplar and birch cover 
one-half, and spruce, jack pine, tamarac and 
balsam coeer the rest of it. There is 
some cedar in the valleys, and to the south- 
east hard maple is found. The spruce is 
often 18 inches in diameter, and is of value 
both as mine timbar and for pulp. At 



Bachewahnung bay, 80 miles southeast of 
Michipicoton, a large amount of pulp wood 
is cut yearly and shipped to Niagara Falls, 
N.Y. Near the railway the tamarac is used 
for ties. There are only isolated patches of 
red or white pine. There are qu'te extensive 
areas of level country, having a subsoil of 
gravel and covered to a depth of a foot or so 
with sand charged with organic matter. These 
plains lie among the hills, principally to the 
south. They are of the eame origin and 
composition as the gravel hills of eastern 
Ontario. At Michipicoton Post {lotatoes 
have been cultivated with great success for a 
long time. Other garden vegetables also 
flourish. The country is however pai ticularly 
adapted for raising hay, and along the 
totc-roads red clover and timothy are 
growing thriftily. The moisture of the 
climate ensures a certain crop every year. 
As streams abound on every hand, it will 
probably prove an excellent dairy country. 

Water powers are of frequent occurrence. 
In a distance of 48 miles the Michipicoton 
Water ^^^^^^ ^^^ (eet^ and the Magpie in a 
powers. course of about CO miles descends 
534 feet. The numerous lakes at the head- 
waters of both streams tend to make the 
flow somewhat even throughout the year. 
The Magpie where it empties into the 
Michipicoton one mile from the mouth of 
the latter descends 113 feet in a distance of 
10 or 15 chains. The three highest falls are 
26, 39 and 25 feet respectively. Less than 
half a mile above this is a succession of 
chutes in which the river falls 73 feet in 
about 20 chains. Ten miles from its mouth 
the Michipicoton falls 184 feet in less than 
two miles. Towards the height of land the 
falls are usually not so high as near lake 
Superior, but are quite as numerous. 
Details of these are given in the body of the 
report, and some cf the more important are 
marked on the map. 



H5^ ^^j7'c /'l^T^^^^B 




\ ^M 


P REPORT OF i iw" 


'1 


THE BUREAU OF MINES 


1 


VOLUME VII THIRD PART 


1 


1898 


1 


CONTENTS 


1 


MINERAL STATISTICS p. » 

CORUNDUM AND OTnER MINERALS - . ■ 107-338 
ANALYSES OF CORUNDUM AND CORUNDUM-BEAR- 

■NO ROCK ljS-a» 

THE CONCENTRATION OF CORUNDUM - - J^MJO 
WATER POWERS OF ONTARIO .... 251.156 
PLACER COLD ON VERMILION RIVER . . ajIS-JJO 
MINING SCMOOI ^ .vrJn MIMNO CLASSES . . 159.'J65 


1 


PRINTED BY ORDER or TtlK LEOISLATIVE ASSEMBLY OF ONTARIO; 


1 


Toronto : 
Wanvlclc 8ro'» A Rmter, Prtoteni, etc.. 6S and 70 Front St. W, 
^^^^^^ i8»8. 


J 



REPORT OF 






THE BUREAU OF MINES 



VOLUME VII THIRD PART 



1898 



CONTENTS 

MINERAL STATISTICS p. v 

CORUNDUM AND OTHER MINERALS ... 307-338 
ANALYSES OF CORUNDUM AND CORUNDUM-BEAR- 

INQROCK 338-339 

THE CONCENTRATION OF CORUNDUM - - 240-350 

WATER POWERS OF ONTARIO .... 351-356 

PLACER GOLD ON VERMILION RIVER - - 356.359 

MINING SCHOOLS AND MINING CLASSES - - 359-265 



PRINTED BY ORDER OF THE LEQISLATIVE ASSEMBLY OF ONTARIO; 




Toronto : 
Warwick Bro's & Rutter, Printers, etc., 68 and 70 Front St. W. 

1898. 



CONTENTS 



PAOB 

OF Tbarbmission y 

Eoonomio Geology of EMtero Ontorio 207 

lotrodoetion 207 

Geology of the District 207-210 

Arabieaii Books 209 

PftlAOOzoio Kooks 209 

Cornndam-beeriiig Rocks 210-218 

Syenite mad Nepheline Syenite 210 

Qreaite and Syenite 212 

Pegmatite Dikes and Limestone 212 

Modes of Oocorrenoe 213-214 

Comndnm in Bnrgess and Methnen 218 

Qualities of Gornndnm 214-216 

Oomposition and Form 215 

Varieties of Oorandam 216 

Uses of Gorandmn 216-218 

History and Statistics of Gorandnm 217 

Location of Ontario Deposits 218-280 

Water Power, Labor and Supplies 219 

Extent and Method of Exploration 219 

Extending the Field of Discoyery 220 

East of the Madawaska riyer 221 

Baddiffe and BrodeneU 221 

Lyndoch and Sebastopol 228 

In Garlow township 224 

In Baglan and Bangor 226 

Conditions of Occurrence 226 

■ Origin of Corundum 226 

Corundum in Peterborough 227 

Other Areas of Syenite 

Correlation of Syenite Outcrops 

Literature of Corundum 280 

Otherminerals 280-288 

Nickel in Titanifeious Magnetites 280 

Molybdenum and Uranium 282 

Tungsten and Vanadium 288 

IronOres 



PAGE 

Gold Mining 284 

Lead and Bismuth 284 

Marble and Granite 284 

A Mineral of vhe Columbite Group 284 

Kyanite 287 

Analjrses of Corundum and Corundum- Bear- 
ingRock 288-289 

The Concentration of Corundum 241-260 

The Lines of Treatment 241-247 

Practical Conoentration 241 

Mica and Magnetite 244 

Test A in Brief 245 

TestBinBrief 246 

Quality of the Corundum 247 

An Ore of Aluminium 247 

Preparation for Market 248-260 

Schemes of Treatment 248 

Production and Prices 249 

Water Powbbb of Ontabio 251-266 

An Extensive Region favorable for Water ' 
Power 251 

Practical Uses of Power 252 

An Act respecting Water Powers 258 

Regulations re Water Powers 254-266 

Plaoeb Gold on Vermilion River 266-269 

On Vermilion River 256-268 

Wahnapitae River and Onaping Lake 268 

General Conclusions 268 

BiiNiNO Schools and Clabbes 260-265 

Kingston School of Mining 259 

Outside Classes 260 

Mineralogy and Assaying 261 

Geology and Petrography 261 

The Mining Laboratory 262 

Other wants of the School 268 

School of Practical Science 268-266 

Mr. Bain's Report to CouncU 264 



Iv 



r 



Bureau of Mines Report 



Vol. VII 



maps:andi illustrations. 



PAOB 

^iap or^PlAD ahowing parto of the Goonties 
of HMfeiiigt and Renfrew 207-908 

Index li»p of Oomndnm Region 207 

Corandnm Cryitab from Gerlow, Raglan 
andfiradenell 223-224 

Nanow dike of conmdnm-bearing lyenite 
catting dark gneiis 22S-224 

Orystala of beryl in felspar with colnm- 
bite 223-284 

Oomndiun oryetal from Bmdenell .... 

Gorondiun cryital from Bmdenell 

OonmdTim eryttaiB (1) laomorphons Layer- 
ing, (2) Rhombohedral plate on baeal 
plane of prion 228-224 

Hagnetite in place of corandnm in syen- 
ite 228-224 

Gorandam oryataUi in nepheline syenite, 223-224 

Emery : mixtnre of coarse grains of mag- 
netite and light-colored comndam .... 228-224 

Lower dam and bridge at Palmer's Rapids 
on the Madawaska Riyer 

Section of lower dam and bridge at Palmer's 
Rapids 



PA6I 

Nodoles of mineral of the oolumbite groap 
in felspar 223-224 

Thin layers of mineral of the odlnmbite 
groap in felspar 828-224 

Plate I. Crashing Corvei of Gorandam rook 
(Hastings Go.) 

Plate II. Crashing Carve of Gorandam 
Rock (Hastings Ca) with Sp. G. Carre 
and Distribation Carves ef Gorandam and 



Plate III. Crashing Curve CkMrandam Book 
(Renfrew Go.) 288-239 

Plate IV . Test A. Chart showing oqieri- 
mental line of treatment in concentration 
of Gorandam Rock 228-289 

Plate v. Test B. Chart showing experi- 
mental line of treatment in ooncentratioii 
of Gorandam Rock 288-289 

Plate VI. Specific gravity of Spigot dis- 
charge and overflow, showing work of 
Vertical Line Separator 338-289 

Flan showing Q<M Bearing Sands on Ver- 
milion River 966-257 



Seventh Report of 

The Bureau of Mines 



THIRD PART 



To the Honorable John M. Gibson, Commissioner of Crown Lands : 

Sir, — I have the honor to present herewith for publication Part U[ of the Seventh 
Report of the Bureau of Mines, comprising : — 

1. Beonomic Geology of Eastern Ontario, being a Report on Comndnm and other Minerals. By 
Prof. Willet G. Miller of the Kingston Sohool of Mining. 

2. Analyses of Conindnm and Corundum-beariDg Rook. By Dr. W. L. Goodwin of the Kingston 
Sohool of Mining. 

3. The Concentration of Oorundnm. By Prof. Conrtenay De Kalb of the Kingston Sohool of 
Mining. 

4. Water Powers of Ontario. By Thomas W. Gibson, Secretary of the Bureau of Mines. 
6. Placer Gk>ld on Vermilion River. By Arthur H. Gracey. 

6. Mining Schools and Mining Classes. 

Statistics of the metalliferous mines and works of the Province for the six months ending 
June 30 of the current year are presented in the following table, together with the statistics 
of 1897 : 



Gold: 

Ore treated 

Gold product .. 

Value of gold 

Silver : 

Ore treated 

Silver product 

Value of silver 

Nickel and Copper : 

Ore smelted 

Matte product , 

Nickel in matte 

Copper in matte . 

Value of nickel 

Value of copper 

Iron ore 

Value at mines , 

Fig iron : 

Ontario ores , 

Foreign ores , 

Biill cinder, etc 

Pig iron product . . . 

Value of pig iron 

*2 M.--III. 





1898. 


1897. 




6mos. 


12mos. 


net tons. 


24,7m 


27,589 


oz. 


8.217i 


11,412 


$ 


188,744 


190,244 


net tons. 


78 




oz. 


19,207 


none. 


$ 


10,632 




net tons. 


65,871 


96,094 


(t 


9,779 


14,084 


i» 


1,226 


1,999 


(( 


2,284 


2,760 


$ 


225,768 


859,651 


t« 


141,744 


200,067 


net tons. 


18,082^ 


2,768 


$ 


28,845 


4,689 


net tons. 


9,215 


2,770 


t( 


29,565 


34,722 


K 


4,696 


5,860 


»< 


25,428 


21, ail 


$ 


805,083 


288,128 
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Summarized by values, the statistica of the first six months of the current year and of 
the twelve months of last year are as follows : 

1888. 1897. 

6 mot. 12 mos. 

Gold $188,744 $190»344 

saver 10,683 

Nickel 235,768 869,651 

Ck)pper 141,744 200,067 , 

Ironore 28,846 4,689 

PigiroQ 806,088 288,128 

Totals 840,811 1,042,779 

Comparing the second three months of the presdnt year with the first three months, there 

is a considerable falling off in the production of gold, a result of unavoidable circumstances. 

The Regina mine was closed down on 1st April in order that a 30-atamp mill might be 

erected to replace the former 10-stamp mill ; it is expected that the new miU will be oom- 

pleted during the present month. The Foley mill has been shut down pending the transfer 

of the property to an English syndicate. The Deloro mill was destroyed by fire about three 

months ago, but it is understood that a mill of much larger capacity will be built in its stead. 

These circumstances account for the lessened gold production of the Province during the 

second quarter of the year It will be observed however that the value of all metal products 

for the first six n&onths of this year is 80 per cent, of the value of products for the whole of 

last year. 

I have the honor to be, sir, 

Tour Obedient Servant, 

ARCHIBALD BLUE, 
Office of thb Bureau of Mines, Director. 

Toronto, 19 August, 1898. 
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Economic Geology of Eastern Ontario 

Corundum and other Minerals 

By Willet Q. Miller 



Introduction 

THIS preliminary Report on the Economic 
Geology of Eastern Ontario deals more 
particularly with the occurrence of 
corundum in the counties of Hastings, Ren- 
frew and Peterborou&^h, but a few notes are 
also given on other minerals. 

In October, 1896, Mr. W. F. Ferrier, 
lithologist of the Qeological Survey of Can- 
ada, reported the occurrence of corundum in 
the township of Carlow, Hastings county. ^ 
This was the first occurrence of the mineral 
of any economic importance known to exist in 
Canada. 

Considerable interest being taken in this 
discovery of the mineral by manufacturers of 
emery wheels and others, it seemed advisable 

^ Summary Report Gkologioal Survey of Can- 
ada, 1896, p. 5, and Sixth Report Bureau of Mines, 
Ontario, pp. 61-63. 
1 M. — III. 



that a careful examination be made of the 
deposit in order to learn something of its 
economic value. Moreover it was thought 
that a determination of the character of the 
deposit would be of assistance in the search 
for other occuiTences of the mineral in the 
district. 

The writer was accordingly instructed by 
the Director of the Ontario Bureau of Mines 
to undertake an examination of the corundum- 
bearing rocks and to search for other deposits 
of the mineral in the district. In addition 
to this he was instructed to make careful 
notes on deposits of any other minerals of 
economic importance which might be met 
with in the field. 

The work was begun in the latter part of 
the month of June, 1897. A short account of 
the field work done up to the end of August 
was given in the Sixth Report of the Bureau. 

ao7 
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On the way to the corundum locality 
a few days were spent in an examina- 
tion of certain mineral deposits along the 
line of the Irondale, Bancroft and Ottawa 
Railway, more particular attention being 
paid to deposits of iron ore similar in 
character to some of those in the more 
eastern part of the Province on which the 
writer had previously done some work. 
These ores will be again referred to in this 
report. 

In the early part of July a few days were 
spent in company with Mr. N. T. i^rmstroog 
in the township of Carlow, in an inspection 
of the occurrence of corundum reported by 
Mr. Ferrier and in an examination of two 
other occurrences of the mineral known to 
Mr. Armstrong. 

On the 6th of July I left the field for 
Kingston, having to take charge of some 
classes in connection with the summer ses- 
sion of the School of Mining. On the 2nd 
of August I left Kingston for the field again 
and arrived at Combermerc in the township 
of RadcliffQ the following day. From this 
date till the 15th of October, with the excep- 
tion of a few days which were spent at the 
meeting of the British Association for the 
Advancement ot Science in Toronto, I was 
engaged in deld work. 

After having detennined the mode of oc- 
currence of the corundum, most of my time 
was spent in prospecting for the mineral in 
the northern part of the county of Hastings 
and the southern part of the adjoining county 
of Renfrew. 

Outcrops of corundum-bearing rocks were 
found at different points across country in 
these counties for a distance of 30 miles, and 
in seven different townships. 

On my way home from the field in October 
I made a hurried examination of a belt of 
rocks, similar in character to that in which 
corundum occurs, in some townships lying 
immediately to the south and west of those 
to which reference has just been made. 
After this I spent a couple of days, in the 
township of Methuen, in Peterborough 
county, where corundum also occurs. 

During most of the time I was in the field 
I was assisted by Messrs. R. T. Hodgson and 
W. C. Rogers, students of the Kingston 



School of Mining. I am much indebted to 
these gentlemen for the enthusiasm they 
showed in the work. 

In November I returned to the distiict in 
order to get out some of the corundum-bear- 
ing rock for a mill test. Several tons of it 
were taken out and shipped to Kingston, 
where the test has been made under the 
superintendence of my colleague, Prof. 
Courtenay De Kalb, an account of whose 
experiments accompanies this Report. I am 
indebted to Mr. Wm. Mason, lecturer on 
Surveying, for the maps and sketches which 
accompany this report ; and also to Dr. W. 
L. Goodwin, under whbse direction a number 
of analyses of corundum have been made. 

My assistants and myself, during the pro- 
gress of the field work, received many favora 
at the hands of persons living in the district, 
which I desire to heartily ackliowledge. 

Geology of the District 

Time did not permit of a careful examina- 
tion of the geology of the district outside the 
strip of country in which corundum-bearing- 
rocks were found. Suoh an examination 
would moreover be superfluous, as tbe 
geology of the region in which the district is 
situated is being worked out by ofiicers of 
the Geological Survey of Canada, 
on by mem- Dr. F. D. Adams and Mr. A. E. 
Geological Barlow are in charge of the work 
urrey. .^ ^^^ wcstem part of the district, 

and Dr. R. W. Ells is making a study of the 
eastern part. An outline of* the results of 
these gentlemen's work in the region haa 
been given. ^ The work which they have 
thus far done is of a very important nature,, 
and throws much light on the characters and 
relations of the Laurentian rocks. They 
appear to have proved that the term Hastings 
series is no longer needed, the rocks to which 
this name was applied by the earlier workers 
in the field being of the same age as those of 
the Grenville series. Thus an end seems to 
have been put to the puzzling Hastings seriea 
which has heretofore been of doubtful age 

' Annual Report, Geol. Surv. Can , vol. vi. 
(N.8.), Part J. 
Am. Jour. Sci., July, *94. 
Summary Reportii, QeoL Surv. Oan., 1896-6-7. 
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and position, whether Lauren tian or Hur- 
onian. This taken in connection with the 
work previously done by Dr. Adams in deter- 
mining the true character of the so-called 
I^orian or Upper Lauren tian makes our 
knowledge of this most ancient group of 
rocks much more definite. It has also been 
found that there is not the sharp division 
between the Grenville series and that of the 
Fundamental gneiss that one would expect to 
find in the field after readinp^ descriptions in 
older works on the subject. 

Archsan Rocks 

The work of the officers of the Survey dur- 
ing the last few years seems to have proved 
, ^ that we have rocks of roughly 
Archaean three ages, in the Laurentian, viz. : 
(1) a lower group of igneous origin, 
the Fundamental gneiss ; (2) a group, the 
Grenville series, of somewhat varied miner- 
alogical character, consisting chiefly of 
metamorphosed sedimentary rocks, overlying 
the Fundamental gneiss ; and (3) a group of 
rocks of igneous origin which have been 
more or less metamorphosed and which cut 
through the members of groups 1 and 2. It 
may be added that Dr. Adams and Mr. Bar- 
low find evidence that the rocks of the Gren- 
ville series have to som? extent sagged down 
into the underlying Fundamental gneiss at 
some period of their history through the 
latter group of rocks having been more or less 
fused or rendered plastic by the great pres- 
sure and heat to which they were subjected. 
The same relation is seen between what are 
known as the Laurentian gneisses and the 
members of the Huroniaa series in north- 
western Ontario, a fact which was first pointed 
out by Dr. A. C. Lawson in a report which 
Sir Archibald Geikie in his great Text Book 
of Geology speaks of as a ** remarkable 
essay. " 

We may hope that within a few years the 
workers in Archsean geology of the staff of the 
Geological Survey, having cleared up the his- 
toiy of the Laurentian, will explain to us more 
clearly than has yet been done the relation 
which this system of rocks bears to that which 
has been called the Huronian. It may be 
that then they will show that the term Huro- 
nian is no more required than Hastings, and 



it is possible that it will be found that what 
we now call Laurentian and Huronian are 
composed roughly of three great groups, the 
lowest of igneous origin, on which lies a group 
composed chiefly of metamorphosed sedimen- 
tary material, both being cut through by 
igneous rocks. Recent work has certainly 
simplified the theories concerning the origin 
of the different members of the Laurentian, 
and it is hoped that investigation in the near 
future by these same Canadian workers will 
still further simplify our knowledge of the 
whole Archaean. 

Palaeozoic Roclcs 

In eastern Ontario rocks of later age than 

the Laurentian are found overlying them un- 

conformably. These rocks are of 

Archaean Cambrian, Silurian, Glacial and 

rocks o' -» 1 . -I -r» 1 

MBtem Fost-glacial age. Patches or out- 
^ liers of Cambrian and Silurian 
strata are found widely scattered over the 
Laurentian, leading to the belief that at one 
time the rocks of the Laurentian were 
completely covered by Palaeozoic sediments, 
but that these latter have since been to a 
large extent removed by agencies of 
denudation. In the adjacent part of the 
Province of Quebec the dis'ribution of 
the Palaeozoic strata over the Laurentian 
is similar to that of Ontario, and more- 
over the Palaeozoic strata in this latter 
Province are sometimes cut through by 
igneous rocks. It will be seen, then, that 
there is a similar relation between the Palae- 
ozoic strata with the dikes wh'ch cut through 
them to the whole Laurentian, if not to the 
whole Archtean, that there is between the 
members of the Laurentian. In the case of 
the latter system of rocks we may consider it 
as before stated, to be made up of three divi- 
sions, a lower group, or what has been called 
the Fundamental gneiss, overlain by a group 
largely of sedimentary origin, forming what 
maybe considered outliers over the underlying 
gneiss, and an uppermost group, the youngest 
of the three, composed of more or less meta- 
morphosed igneous rocks which cut through 
the members of the other two groups. The 
Fundamental gneiss forms the floor on which 
the other members of the Laurentian have 
been laid down (or have cut through), just as 



dio 



Bureau of Mines Report 



Vol VII 



the Lauren tian as a whole forms the floor for 
the Palaeozoic strata, which are also cut 
through at times by igneous rocks. 

A parallel may be drawn between the his- 
tory of the earth during Laurentian and 
Relations of ^bAsbozoic times in eastern Ontario 
MdpiS?- *"^ human history. During the 
ozoic. Laurentian period after the solid 

crust had been formed sedimentary material 
was laid down, — limestones, sand and gravel 
deprsiti, — and eruptions of igneous material 
took place. The Laurentian period lasted for a 
great length of time, and after the rocks had 
been folded, altered and changed and 
gone through a process of decay as it were, 
subterranean agencies having ceased their 
activity, another set of rocks, the Palaeozoic 
and later, were laid down. Similarly in 
human bistort', civilization in remote ages 
apj ears to have reached a high state and then 
gone into decay, and upon its ruins has been 
gradually built up the modem state of society. 

Corundum- Bearing Rocks 

The band of rocks of Laurentian age in the 
northern part of the county of Hastings and 
the southern part of the county of Renfrew, 
in which corundum has been found, may be 
said to be made up of three important kinds, 
gneiss, syenite and quartz pegmatite. 

What appears to be the oldest rock in the 
belt is dark colored and more or less gneissoid 
in structure. It is in all probability a meta- 
morphosed igneous rock and might now be 
Oabbro- called gabbro-gnetss. In megasco- 
cneiM. pi^j character it is pretty uniform 
throughout the belt. The dark colored 
minerals which predominate in it are horn- 
blende and biotite, of which the former is in 
greater quantity. The other generally most 
abundant constituent is plagioclase felspar, 
but in some cases the felspar, or the more basic 
varieties of it, is decomposed. The percentage 
of silica in the rock agrees with the view 
that it is an altered gabbro or gabbro-diorite. 
Several examinations were made of speci- 
mens from different parts of the belt and 
these range in percentage of silica from about 
47 to 53. This gneiss, the oldest rock in the 
belt, is cut through by a series of dikes or 
masses, which consist largely of felspar or 



felspathoid minerals in which orcurs the cor- 
undum. In some cases these dikes are light 
pink in color, while in other cases they are 
gray or white, depending on the color of the 
felspar, but the pink colored rock is lees 
abundant than the other. These dikes are 
interesting in several respects. 

Syenite and Nepheiine Syenite. 

Along the greater part of the strike of the 
dikes the rock has sometimes the character 
Sjenite and ^^ coarse Syenite, but in some cases 
8ywlite°* *^ passes into nepheiine syenite, 
diken. jj^ ]3oth varieties of rock corundum 

is found at times. Nepheiine, a mineral 
which plays the part of a felspar in rocks, is 
a comparatively rare substance in many parts 
of the world. Some nepheiine holdiug rocks 
when weathered have much the appearance 
of crystalline limestone, and are apt to be 
mistaken for this rock. Tt is not surprising 
then that some of the thrifty German settlers 
of South Kenfrdw in their desire to obtain 
lime for building purposes should have col- 
lected pieces of nepheiine syenite and heated 
them in kilns. The writer saw two or three 
kilns wherd attempts to bum this rock into 
lime had been made. One farmer told him 
that they had heated the rock in the kiln, 
with true German persistence, for five or six 
days, and that if Sunday had not then come 
on they would have continued ** firing up " 
in their endeavors to reduce the rock, which 
they so firmly believed to be limestone. One 
interesting result has been produced by this 
heating of the rock, as in some boulders the 
nepheiine has been fused while the felspar 
remained comparatively unaffected and was 
left as a skeleton of the rock. Some pieces 
of the rock of considerable size which have 
not been subjected to a high enough heat to 
fuse the nepheiine have taken on a blue or 
greenish color over the greater part of their 
surface, causing them to resemble the sodalite 
which occasionally accompanies the nepheiine. 
In this connection it may be stated that 
another mistake concerning the nature of 
nepheiine was made at one of the mica mines 
in the township of Methuen, which will be 
referred to later in describing the occurrence 
of corundum there. At this mine the nephe- 
iine occurs in coarse, massive form in narrow 
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dikes. It was mistaken by the owner for a 
very pare and valuable variety of felspar, 
and he pi'oposed to ship it to Detroit and use 
it in the maniifacfcure of porcelain. It would 
be interesting to know what would have been 
the result of this experiment, whether as 
interesting result*, to the mineralogist at 
least, would have been obtained from this 

• 

attempt to make the mineral nepheline serve 
some useful purpose as were obtained in the 
attempt to bum it into lime. Oases such as 
these show the need there is for the dissem- 
ination of at least a little accurate knowledge 
concerning minerals and the methods of 
determining them among the inhabitants of 
our mineral districts, which indeed occupy 
much the greater part of the Province. A 
little knowledge concerning the hardness of 
minerals alone would often save much loss of 
time and expenditure of money, to say 
nothing of the evil effects resulting from 
the raising of false hopes. During last 
summer the writer was shown over half a 
score of different minerals and rocks which 
the possessors believed were corundum. If 
they had known anything of the hardness of 
minerals they could easily have found out 
their mistakes for themselves. 

As has been already stated, the most 

abundant constitutent in the group of igneous 

rocks in which corundum occurs is 

VSTIOUS 

forms of felspar, but this is replaced to a 

Syenite. . \ x ^ • 

greater or less extent in some cases 
by the felspathoid mineral, nepheline. The 
other important constituents of this group of 
rocks, outside of corundum, are black mica, 
hornblende, which is sometimes represented 
by its very basic variety, ha8tingsite,and white 
mica. (Quartz ha«|never been observed by the 
writer in any hand specimen of rock taken from 
these dikes or masses.^ These dike rocks, 
if we leave out of consideration the occur- 
rence of corundum in them, which of course 
lowers their acidity, may be described as 

' As however the corundum-beariof? dikes are 
frequently cut by quartziferous pegmatite, hand 
specimens may be obtained from the contact which 
show the two minerals, quartz and coninduir, 
closely asiociated. The two kinds of dikes, 
quartziferous and corundum- bearing, freqnoLtly 
resemble each other rather closed in ooanenesn of 
grain and in eo!or. 



syenites. 'Three or four varieties may be made 
of these. In some cases the rock is composed 
largely of felspar ; at other times it contains 
mica or hornblende, and could then be called 
a mica or hornblende syenite ; while, where 
the nepheline comes in, we have nepheline 
syenite. Magnetite is quite abundant ht 
times. Pyrite is present in rare cases, snd 
there is considerable variety of secondary 
minerals more or lees micaceous in character, 
which have not as yet been worked out. 
Where the syenite occurs in association with 
gametiferous rocks, as in the northeastern 
part of Haglan, it carries garnet. Crystals 
of zircon, tome of which had a diameter of 
one-eighth of an inch, were found in the 
syenite at one locality in Dungannon. Soda- 
lite is sometimes present m the nepheline 
syenite. As the syenite on analysis appears 
to contain only a trace of magnesia the 
poorness of the rock in spinel, which so fre- 
quently accompanies corundum in other dis* 
tricts, is accounted for. 

In general it may be said that the corun 
dum occurrs more abundantly in the ordi- 
Occarrenc« ^^^ syenite than in the nepheline 
J2 IJISf^'^^Byenite, but the crystals of corun- 
^^^ dum are usually much better formed 
in the latter than in the former. The corun- 
dum-bearing dikes vary much in width, which 
is usually some feet. In one case the writer 
observed a clear and well defined dike on the 
side of a hill in the thirteenth concession of 
the township of Carlow, whose width was 
only 1^ inch and which had corundum stud- 
ded pretty thickly through it. Other well 
defined dikes had a width of five or six inches. 

There are many dikes similar in character 
to those in which corundum occurs which do 
not contain this mineral. It may be present 
in one part of a dike and absent in another. 
It is frequently seen to have segregated in 
lines or patches through the rock, causing 
the rock to be richer in some parts than in 
others. 

Both the nepheline syenite and what has 
here been called the ordhiary syenite often 
occur in broad dikes or masses, and it would be 
possible for one not making a careful study 
of the district to conclude that these two 
rocks belonged to different periods of erup- 
tion, or possibly came from different magmas. 
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EfoniAtimeB the one rock passes somewhat 
sharply into the other in the same dike or 
mass. In this case if the line of passage is 
obscured one would be apt to conclude that 
the rocks belonged to different periods of 
eruption. But we have an *' ear- mark ** as it 
A key to were in the occurrence of corundum 
PnS?OT ^ in both kinds of rocks which at 
corundum ^j^qq attracts attention and causes 
one to look further into the relations existing 
between them. Having found that the 
nepheline syenite passed into ordinary syen- 
ite, and vice versa, in some cases following 
along the strike, the writer made use of this 
knowledge in prospecting for corundum. If 
a mass of nepheline syenite containing no 
corundum were found the dike or mass in 
which it occurred would be followed up with 
successful results in some cases, the corun- 
dum coming in when the nepheline became 
less abundant or absent. In the case of one 
broad dike or mass in the township of 
Ljndoch, coarse nepheline syenite was found 
outcropping at the road side. After follow- 
ing the dike for about a mile, until nepheline 
WAS no Knger observed on the weathered 
surface of the rock, corundum was found. 
In the case of other dikes search was reward- 
ed with success in the same way. 

Granite and Syenite. 

In somewhat close association with the 
syenite dikes of the corundum belt in parts 
Avoiding ^^ *^® district is a light colored 
the granite, granite. This rock in the field and 
in hand specimens resembles somewhat 
closely the finer grained varieties of the syen- 
ites. Indeed it was often only after careful 
mep^ascopic examination that the two rocks 
could be distinguished, quartz of course being 
present in the granite and never, eo far as 
the writer has observed, in hand specimens, 
in the syenite. The lighter colored syenite 
and the granite both frequently have an ash- 
like appearance on weathered surfaces. As 
conmdum has not been observed in the gran- 
ite, it is impottanffor the prospector to dis- 
tinguish this rock from the syenite, which 
closely resembles it. 

The relation which the granite bears to the 
associated syenite was not determined satis- 
factorily, chiefly on account of lack of time. 



The writer's work in the district was mainly 
of a prospecting nature, and had for its object 
the examination and disooveiy of deposits of 
corundum. As this mineral was found in a 
number of new localities in the district, and 
as one ** find " led on to another, there was 
little it'Clination to turn off Ivom the main 
object of the work to examine the character 
or relations of rocks in which the mineral 
sought for was not to be found. Whenever 
therefore the granite referred to was met 
with, some other direction was taken and an 
outcrop of syenite was sought for. It would 
not be surprising however if it were found 
on future work that the granite and the two 
varieties of syenite were of one period of 
eruption. There is probably not much 
greater difference between the acidity of the 
syenite high in felspar and the granite than 
there is between the acidity of the former 
and the syenite, which sometimes contains a 
very high percentage of nepheline. We have 
in the case of the granite however no mark 
by which we can connect it with the syenites 
such as we have in corundum in the syenites, 
although in general appearam^, as before 
stated, it resembles some varieties of them 
closely. 

Pegmatite Dilces and Limestone. 

In addition to the syenite dikes and 
masses, which cut the dark colored gneiss, 
_ , there is another set of 'dikes whose 

Quartz 

pegmatite relation to both of these rocks is 

dikes* 

easily made out. These dikes are 
quartz pegmatites, or coarse granites, and 
are younger than the corundum-bearing dikes, 
which is shown by the fact that these latter 
dikes are often cut by t^em. The quartz 
pegmatites are usually light pink in color and 
resemble in general appearance some of the 
coarser pink varieties of the corundum -bear- 
ing dikes. These coarser varieties of the 
latter dikes may also be spoken of as 
pegmatites. The quartz-bearing dikes con- 
tain as essential constituents in addition to 
quartz, felspar, which is usually the most 
abundant mineral present, and hornblende, 
which is usually pretty badly decomposed. 
Magnetite is a frequent accessory mineral in 
these pegmatites. Two or three trap dikes 
were o bseived which appear to be of late 
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origin th^ tue corundum-bearing dikes, 
and probably also than the quartfiferous 
dikes. 

Crystalline limestone, generally in small 
areas, was found in different parts of the 
district, but in no case was this 
crysuuine rock seen to be cut by the corun- 
dum-bearing rocks. These areas of 
crystalline limestone may be considered as 
outliers over the Fundamental gneiss, and 
were no doubt at one time connected and 
formed areas of considerable extent, but 
have been disconnected by denudation. 

Boulders of Silurian rocks were met with 
in the northeastern comer of Baglan, and in 
part of the corundum-bearing area of Lyn- 
doch and Sebastopol. These likely came 
from outliers which are known to exist a few 
miles to the north. Two or three kilns were 
seen in which Silurian limestone boulders 
were made use of for the production of lime. 

Modes of Occurrence 

Corundum has been found occurring under 
different conditions in crystalline rocks. In 
Aaoricinai «*o™® cases it is an original con- 
t^^St stituent of the rocks, i.e., it was 
IwiS °* formed at approximately the same 
time as the mass of the rocks in 
which it occurs. In other cases the mineral 
is of secondary origin, having crystallized out 
in the rocks al a later date than most of the 
material with which it is associated. Corun- 
dum occurs as an original constituent in 
different igneous rocks. In eastern Ontario 
it occurs, as has been stated, in syenite. In 
other countries it occurs in granite, basalt, 
and«site, tra hy te and other igiieous rocks. 

The occurence of corundum in the llmen 
mountains referred to in a recent paper^ by 
Dr. Persifor Frazer, is particularly interest- 
ing in connection with the occurrence of the 
mineral in eastern Ontario. Dr. Frazer says : 
**" The llmen mouL tains which lie close to the 
town of Miass are celebratt^d as the deposi- 
tory of many both intrinsically and scientifi- 
cally valuable minerals, seine of which are 
peculiar to the range. Thus, miaskite, 
^nephelinic or elasolitic syenite with biotite), 

* Geological Section from Moccow to Siberia and 
RetuTD, Ao. Nat. Sci. Phila., Oct., 1897« p. 4?6. 



named by Gustav Rose, is not peculiar to 
these mountains only, which bear t^e name 
of llmen, but also to their prolongations and 
the mountains Baiksky, Sobatchia, Potanina 
and Wichniowaia. In this continuation 
another characteristic rock is found com- 
posed of anorthite and corundum. In the 
gneiss of the 11 mens and their northerly pro- 
longations veins of a rock composed essen- 
tially of corundum and orthose are found. 
M. Karpinsky considers this an analogue of 
the syenites, the corundum taking the place 
of biotite.*' In Ontario also facies of the 
corundum-bearing syenite consist essentially 
of corundum and acidic felspar, the former 
mineral sometimes predominating. 

Corundum is found as a secondary con- 
stituent in various metamorphic rocks, having 
been produced in them through the agencies 
of alteration to which they have been sub- 
jected, in eastern Ontario and other parts 
of the world e.g., Burma, etc., it is found in 
crystalline limestone. Some of the best gem 
varieties of the mineral have been found in 
this rock. 

Rocks of all kinds catrying corundum are 
broken down through the action of the at- 
mosphere and other agencies into gravel and 
sand, and hence the mineral is often found 
in loose deposits in the beds of streams and 
elsewhere. In these water deposits it is 
found associated with other minerals of high 
specific gravity, such as native gold and 
magnetite. 

Some of the foreign localities where the 
mineral occurs in economic quantities are 
those of North Carolina and Georgia, (corun- 
dum), Chester, Mass , (emery), and Montana, 
(gem varieties). A great part of the emety 
of commerce comes from Turkey and the 
Grecian Archipelago. Gem varieties are 
obtained from Burma and other parts of the 
world. 

Corundum In Burgess and Methuen. 

Up to the time of Mr. Ferrier's report of 

the occurrence of corundum in the township 

of Carlow, in October, 1896, the 

Reference to , , *. . i 

the mineral Only known occurrcnccs of the 

in the Geo- . -i • ^^ -i ,% 

loKjofCan- mmeral in Canada are those re- 
f erred to in the Geology of Can- 
ada, 1863. At page 499 it is stated that 
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'* Corundum has been obserred on the second 
lot of the ninth range of Buigess, and in the 
immediate vicinity of a deposit of copper 
pyrites. Here, in contact with the crystal- 
line limestone, occurs a rock made up of fels- 
par, quartz, calcite, si^ery white mica and 
sphene. Disseminated through this aggre- 
gate were small j^;rains of a mineral whose 
color varied from light rose-red to sapphire 
blue, while its hardness, which was greater 
than that of topaz, showed the mineral to be 
corundum. Small crystals of light-blue cor- 
undum have been found elsewhere in the 
limestone of the vicinity." Reference is also 
made in the same volume (p. 619), to the 
occasional occurrence of the mineral in the 
auriferous sands of the region on the south 
side of the St. Lawrence river, in Quebec. 
** Where, by the process of washing, the 
heavier portions of the auriferous gravel have 
been brought together, they are found to 
contain abundance of black ferruginous ores, 
consisting of magnetic iron, hematite, both 
specular and compact, chromic iron and 
ilmenite, with occasional grains of garnet, 
rutileand more rarelj zircon and corundum." 
As no specimens of corundum from the 
North Burgess locality were in the pos- 
session of the Geological Survey, and as 
BediMovery ^^ person now living was known to 
ihi^raa h&\e seen the mineral in place, or 
deposit. even a specimen of it, the writer 
decided to visit the locality and try to obtain 
specimens. Accordingly, in November last, 
after the completion of the field work in 
Hastings and Renfrew, a trip was made to 
North Bui^ss in company with a party of 
students in connection with the field classes 
of the Kingston School of Mining. The 
mineral was found to occur under the condi- 
tions described in the Geology of Canada. 
Lot 2 in ''he ninth concession of the town- 
ship of North Burgess is now the farm of 
Mr. Rathwell. The specimens were found 
in white ciystalline limestone near the edge 
of a field, alongside of the lane and 200 yards 
or so from the farm bams. A specimen of 
the mineral was also found in a piece of rock 
which had been thrown out from a shaft 
which was sunk years ago in search for cop- 
per. The shaft is situated in the lane, and 
lies between the place where the other speci- 



mens were obtained and the bams. The 
specimens obtained were all of small size, 
and were of a light rose-red color. A number 
of small openings have been made in the 
crystalline limestone in the immediate vicin- 
ity of the shaft to which reference has been 
made, the rock being used for burning into 
lime. The specimens were tested and were 
found to scratch topaz. ^ It may be stated 
that a few fine specimens of eozoon canadense 
were also obtained here. 

After the discovery of corundum in Carlow 
had been made public, the mineral was also 
Corandnm ^ported to occur in the township 
inMethucn. ^f Methuen, Peterborough county, 
where it had been found some time before, 
but had not been identified. The writer 
visited this locality in October, and the min- 
eral was found to occur in rocks similar to 
those in which it occurs in Hastings and 
Renfrew. A dark gneiss similar in appear- 
ance in hand specimens to the rock referred 
to in Hastings and Renfrew is cut by dikes 
and masses composed of syenite and nephe- 
line syenite. 

Qualities of Corundum 

The mineral corundum is one of the hard- 
est natural substances known, being excelled 
The quaUfcy ^ haidness only by the diamond, 
of hATdDcas. i^ position in the scale of hardness 
arranged by Mohs, is between that of the 
topaz and diamond. Mohs made use of the 
numbers from 1 to 10 inclusive in his 
scale, and selected 10 characteristic minerals 
of different degrees of hardness in making up 
the scale, which is ac» follows : 1, talc ; 2, 
rock salt ; 3, calcite ; 4, fluorspar ; 5, apa- 
tite ; 6, orthoclase ; 7, quartz ; 8, topaz ; 9^ 
corundum ; 10, diamond. 

* As however the mineral spinel has a hard- 
ness equa] to that of topaz, and occors in lime- 
stone under conditions similar to oorundom, it 
woold seem adviiable that a careful examinatioo> 
chemical and otherwiae, be made of these speci- 
mens before their character is affirmed. As the 
specimens are of 'small size and are obtainable only 
near the surface of the groand it is somewhat 
difficult to determine them. One specimen 
obtained had a somewhat suspicious octahedral 
appearance. A specimen, which appeared to be 
somewhat impure, was found to contain 74.5 per 
cent, of alumina. 
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In determining the degree of hardness 
which a mineral possesses we try it to see if 
it will scratch or cut a mineral whose hard- 
ness is known, or wd may determine whether 
a mineral of known hardness will scratch the 
specimen under examination. 

As corundum is often more or less altered 
or changed into secondary minerals, mica, 
etc., care should be taken in selecting a speci- 
men of this mineral for a test of its hardness 
to make u«e only of a specimen which shows 
no sign of alteration, and which appears to be 
free from impurities. As corundum is also 
somewhat brittle, care should be taken not 
to be deceived by the breaking of the min- 
eral. A crystal of quartz with smooth sur- 
faces is useful in distinguishing other hard 
minerals. As most minerals which have a 
hardness greater than that of quartz are com- 
paratively rare, one has generally little diffi- 
culty by its use in determining whether a 
given specimen is corundum or not. A crystal 
of topaz is still more useful, and small crystals 
of this mineral can be obtained from mineral 
dealers at small cost. The prospector for 
corundum should also possess some typical 
specimens of the mineral for the purpose of 
comparing hardness and other characteris- 
tics. 

Composition and Form. 

Corundum is composed of the oxide of 
aluminium (AI2O3) but traces of the 
Compoatuon o^i^os of Other metals are generally 
and color, present as coloring materials. As 
in the cases of other minerals of non-metallic 
lustre, the color of corundum varies consider- 
ably. Sometimes the mineral is colorless or 
white, and at other times it is found possess- 
ing a blue, pink or red, brown, gray or other 
color. 

The relative weight of corundum compared 
with equal volim:ies of many other minerals is 
Bpeciflo high. It has a specific gravity of 
fP^^^^y- about 4, i. e., it is four times as 
heavy as an equal volume of water, while fel- 
spar has a specific gravity of from 2.4 to 2.7 
and quartz of 2.5 to 2.8. Its weight in hand 
specimens thus aids in its determination. 

Corundum crystallizes in what is known to 
mineralogists as the rhombohedral division 
of the hexagonal system. Well developed 



crystals are often somewhat long and narrow, 
tapering towards a point at either end. ^ A 
OrystaUizor cross section of a crystal is six sided, 
tion. When the ci^stals are well devel- 

oped they possess a number of planes at either 
end. Crystals of the mineral however from 
different localities differ considerably in form. ^ 
The crystals of this mineral generally pos- 
sess a well defined parting, or show a ten- 
dency to split readily in certain directions. 
On some of these parting surfaces two sets of 
very fine lines are generally distinguishable* 
dividing the surface into small four sided 
areas, f 

* The first discovery of corandum ia the Hsst- 
iDgi district is said to have been made by a small 
child over 20 years ago. She and her father were 
sitting on the rooks resting after a walk through 
the woods, and the child picked up a crystal of the 
mineral which had weathered out of its matrix and 
asked her father if it did not have a shape like the 
glass stopper of a craet stand bottle. Thoss w ho have 
seen these corks, and most people have, will have 
no difficulty in picturing to themselves the form 
commonly assumed by corundnm. Although stten- 
tion was directed to the mineral at thlB time, and 
also a few years later when it was mistaken for 
apatite, it was not identified till 1896. 

' Mr. Qeorge F. Knnz in referring to the 001 un- 
dnm (sapphire) crystals of Montana (Mineral 
Besouroee of the United States, 1896 7, p. 1901) 
says that "Their form and occurrence, moreover, 
agree with the important experiments and oon- 
dusions of Lsgorio, viz , that corundums originat- 
ing in an igneous rook form flat hexagonal taUea 
with low rhombohedra." It cannot be said that^ 
the flat hexagonal tables are characteristic of the 
oryatals from Hastings and Renfrew oonntieii. The 
crystals from these counties, in the nepheline 
syenite especially, are often much elongated— 
sometimes having a length of 4 or 5 inches and a 
diameter of less than half an inch. The charac- 
teristic forms assumed by the mineral in these 
counties are shown in some of the reproductiona 
from photographs which accompany this report* 
The forms assumed by corundum in igneous rocks 
would seem to depend on the acidity of the 
magmas from which they crystallized, and probably 
on other conditions as welL 

^ Prof. Nicol has given me the following note on 
the Hastings and Renfrew orydtals : 

" The crystals of corundum occur imbedded in 
the felspatbic matrix. They are iilightly altered 
to mica on the surface, and hence may often be 
readily separated from the felopar by carefully 
breaking away the latter with a small hammer. 
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Corundum is infusible before the blowpipe, 
but is slowly dissolved in borax and phosphor 

other ^^- ^^ ^^ ^^^ acted upon by acids. 

qoAUUes. jf finely pulverized the mineral 

takes on a blue color after heating with 
cobalt solution. 



Varieties of Corundum. 

There are three subdivisions of the species, 
to which the name corundum is given, recog- 
o ^Ai , nized in the arts. These are : (1) 
of Corun- Sapphire, which embraces the purer 
kinds of fine colors, transparent or 
translucent, which are useful as gems. These 
gem stones are given different names accord- 
ing to the colors as sapphire (blue), and ruby 
(red). (2) Coruudum, which includes the non- 
transparent kinds of dark or dull colors. (3) 
Emery, which is a granular corundum, black 
or grayish black in color, and more or less 
intimately mixed with magnetite or haema- 
tite. Some varieties of corundum are among 
the most costly and highly prized gem 
stones. 

The material was secured by blasting from the 
face of a cliff and after the explosion the ground 
in the vicinity was strewn with crystals, separated 
from the matrix by the force cf the concuision. 
The crystals are rough and often exhibit rounded 
or * barrel-shaped * forms due to the presence of 
nomerons pyramidal faces, but as the faces are 
neither smooth enough for measurement with the 
xefleoting goniometer, nor large enough for meas- 
urement with the contact goniometer, it is difficult 
to determine them. 

'* Horizontal striae are very prominently shown 
on the crystalb. The basal plane, sometimes 
small, sometimes almost the full size of the prism, 
occurs very commonly. Particg parallel to this 
basal plane and also to the planes of the rhombo- 
hedron, is coxmon. Striae due to polyssmthetic 
twinning are very clearly shown on the parting 
faces. These stiise are often shown on the basal 
paiting plane also. 

*' The color and lustre of the crystals viewed on 
the basal plane are often very similar to those of 
hypersthene or bronzite. Some of the crystals 
show what Tschermak calls "isomorphous layer- 
ing, " fig. 1, (taken from Tschermsk's Mineralogie). 
On one crjrttal the peculiar appearance shown m 
fig. 2 was presented. On the basal plane of a 
fairly well defined prismatic crystal rests a tri- 
angular plate. This is evidently a section of a 
rhombobedroD, parallel to the basal place, properly 
oriented on the basal plane of the prism." 



Corundum has been produced artificially in 
various ways, different compounds of alumi- 
^^,^111^1^ nium being used for the purpose, 
orcoran^'^ In most cases these compounds are 
dam. subjected to the action of other 

substances at a high temperature. It has 
been formed by the decomposition of alumi- 
nium chloride through the action of 
magnesium and water vapour in a closed 
tube ; by the decomposition of potash alum 
by means of charcoal, and in other ways. 
Many other minerals and even rocks have 
been produced artificially in the laboratory, 
but in most cases the results obtained have 
been of little economic importance. An 
interesting artificial pioduction of corundum, 
considered in connection with the occurrence 
of the mineral in eastern Ontario, in nephe- 
line syenite, is that in which the mineral haa 
been produced by dissolving alumina in 
melted nepheline and allowing the molttn 
mass to crystallize. 

Uses of Corundum 

In commerce corundum and its varieties 
are divided into two classes, viz. : gem stones 
and abrasive materials. The gem 
stone varieties have already been 
referred to. They are of comparatively rare 
occurrence, and when of high quality they 
are of great value. 

By the term '* abrasive material" is under- 
stood a substance which is used for grinding 
Abraaiye ^^ polishing purpo&es. CorunduDi 
matenai. proper and emery are used for this 
purpose.^ The powdered substance is made 

-- _ MB- , - m _ 

^ Other materials used as abrasives are carborun- 
dum, crushed steel, diatomaceous earth, garnet, 
grinddtone", millstone', pumice, quartz crystal, 
tripoli and whetstones. The production of the 
artificial substance carborundum, which is the 
chief competitor of corundum and emery, 
increased frcm 595 short tons ($865,612) in 1896 to 
621 short tons ($158,812) in 1897. The decrease in 
value ^as due to a heavy reduction in price by 
the sole concern, the Niagara Falls Co., producing 
this substance. **The Engineering and Mining 
Journal " of New York from which there figures 
are taken further states that the production of 
corundum, in the United States, declined from 
260 short tons ($85,000) in 1896 to 230 ehort tons 
($32,200) in 1897. Emery is said to have declined 
from 1,550 short tons ($108,500) to 1,500 ($105,000) 
during the same period. 



Gem stones. 



Part 111 



Uses of Corundufh 



ai7 



into '* emery" wheels, the grains being 
cemented together by some suitable substance. 
The use of emery wheels in grinding down 
steel or other iostrumeDts is well known. 
Some of these wheels are moistened with 
water when being used, but others ' have to 
be used in the dry state, their cement not 
holding together after being wet. Emery is 
also used in the form of grains and powder. 

Corundum has been used in the production 
of aluminium, but as it is in such demand as 
Ore of ^^ abrasive material it is too costly 

Aluminium. ^ ^^ ^gg^ ^ j^^ O^^ ^f ^.j^lg metal. !<> 

If its price were lower there would no doubt 
be a demand for it as an oi;e, on account 
of its generally being pretty pure and possess- 
ing such a high percentage of the metal. ^^ 

The uses of aluminium are being constantly 
extended. Many interesting results have 
Usei and been obtained with it in connection 
pf^mfJ? ^ith alloys, one of which is of par- 
*""• ticular interest in Ontario. It is 

stated that of the alloys so far examined 
the one which seems to give the best present 
results and the greatest promise is that with 
nickel. The addition of a few per cent, 
only of nickel to aluminium greatly enhances 
the strength and toughness of the metal, and 
adds to its brilliancy without adding materi- 
ally to its weight. 

The metallurgy of aluminium offers a very 
inviting field for research. Alumina in a 
suitable form for the extraction of the metal 
is said to sell at about 4^ cents per pound, or 

^« The Mineral Industry, vol. i, p. 11 and 163. 

^^Tfae production of the mttal aluminium in 
the United States in 1897 was 4,000,000 lb. (11,400,- 
OOO) against 1,300,000 lb. (f520,000) in the previous 
year. The increase wasdne partly to redaction in 
price for the metal and partly to the development 
of a greatly increased export trade. The United 
States and Europe together produced 5,516,000 
lb. in 1896. In 1891 the United States produced 
only 160,000 lb. of the metal. 

The jrear 1897 was distingQished by the begin- 
zuDg of an export trade in the United States of 
the mineral bauxite, which is the ore of aluminium 
used at present. In this year 2,587 tons of the 
mineral were shipped abroad. 

Corundum contains theoreticaUy 58.2 per cent. 

of alnminium and is usually pretty pure. Bauxite 

contains theoretically 40 per cent, of the metal but 

there is frequently from 80 to 50 per cent, impuri- 

eies present. 



two tons of alumina, which represent about 
one ton of the metal, are worth about $180. 
As aluminium sells at $700 per ton there 
would seem to be a considerable chance for 
the discovery of methods of extraction 
whereby the metal could be produced more 
cheaply. Moreover it does not seem alto- 
gether unlikely that methods of extraction 
will be discovered whereby a less pure 
alumina than that demanded by manufac- 
turers at present can be used for the produc- 
tion of the metal. 

History and Statistics oif Corundum. 

Different varieties of corundum were 
known to the ancients, who made use of it 

Early lues of ^ ^ S^™ ^^^ ^ ^^ abrasive mater- 
the mineral. ^^ ^jjg emery of the Grecian 

islands has long been known. It is thought 
by some that the native races of America, 
judging from certain carvings on rocks, have 
made use of the mineral. 

In the Geology of Canada, 1863, reference 
is made as has been already stated, to the 
Lack of occurrence of the mineral in the 
wwSectiSg township of North Burgess, and to 
for it. j^ occurrence with other minerals 

in the auriferous sands of the Chaudiere. No 
other occurrence of the mineral in Canada 
was made public until the report of its 
occurrence in the township of Carlo w in 
October, 1896. This may be accounted for 
by the fact that most people are attracted 
only by minerals of a metallic lustre, and so 
pass over those of a * * stony " nature. If a 
part of the energy expended by prospectors 
in this Province in search for the precious 
metal had been employed in hunting for 
other substances, it seems not unlikely that 
many more valuable and interesting minerals 
would have been found. 

It is difficult to get reliable statistics on 
the production and consumption of corun- 
8tati8tic8of <5um. In the Mineral Resourcos of 
Jid^co"""" the United States, 1895 and 1696, 
BumpUon. j^ Government publication, it is 
stated that **The producers of both emery 
and corundum are averse to giving publicity 
to their business, and in order to maintain 
the confidential nature of the statistics the 
production of the two minerals is stated 
together." Manufacturers of emery wheels 
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in Canada claim there is a ^' combine " among 
the producers of the raw material to keep up 
the price, and they seem desirous that other 
deposits be opened up so that the price of the 
material which they make use of in their 
manufactures will be lowered. 

The present selling price of North Carolina 
corundum quoted in the Engineering and 
Mining Journal of New York is from 9140 
to 9200 a ton, being at the rate of 7 to 10 
cents per pound. Emery is quoted at 1^ to 
5) cents per pound. 

The corundum and emery produced in the 
United States in 1895 is stated to have been 
2,102 short tons, valued at $106,256, and in 
1896 the production was 2,120 short tons 
valued at $113,246. ''The corundum used 
in the United States is exclusively of domes- 
tic production. Emery is imported from 
Turkey and the islacd of Nazos, one of the 
Cyclades group in the Grecian archipelago. "^ ' 

The imports of emery in 1895 were valued 
at $133,038, and in 1896 they had a value of 
$148,231. The imports of emery into Can- 
ada for the last ten years have averaged about 
$15,000 annually. 

Location of Ontario Deposits 

The corundum of the township of North 
Burgess, while interesting from the mineral- 
North ogical point of view, is, as far ex- 
LanATk *° ^niined, of no commercial import- 
county, ance. It occurs on lots 2 in the 
ninth concession, about three miles from the 
town of Perth and a few miles north of the 
Rideau canal. ^^ 

^> Min. Res., U. S., 1896, p. 12. 

^'It may be explained for the benefit of the 
foreign reader that the older settled parts of the 
Dominion of Canada'are^divided into ajOuiibTr ')f 
Provinces or primary divisiuns. The Ptuviuuo v 
Ontario, the most populoas of these, is again sub- 
divided in the older settled parts into counties. 
These connttes are subdivided into townships and 
these again into concessions, or, as they are some- 
times called, ranges. Concessions consist of narrow 
strips of country mnning from one side of a town- 
ship to the other, separated by public road aUow- 
ances or highways, and to each concession a par- 
ticular number is given. These are subdivided 
into lots, which are given consecutive numbers 
from one and of a concession to another. The 
counties of Ontario vary considerably in size, as 



The mineral in the township of Methuen, 
Peterborough county, occurs at the Bennett 
^ethuen ^^^ Miller mines, where the syenite 
£>ro^* dikes containing it have been 
oonntj. worked for mica, one of the im- 
portant ' constituents of the rock. These 
deposits are situated on either side of a small 
lake near a hill which is known in the vicinity 
as the *' mountain." These occurrences of 
the mineral are in the ninth and tenth con- 
cessions of the township. The locality can 
be reached in summer by taking the Grand 
Trunk or Canadian Pacific railway to the 
town of Peterborough, thence by railroad to 
Lakefield on Stony lake, from which a boat 
can bo taken to within four or hve miles of 
the deposits. From the landing place there 
is a road to the properties referred to. Or 
the C. P. R. may be taken to Havelock or 
Norwood station, and the corundum locality- 
may be reached by a drive of about 20 milea 
across country northward. A stage runs from 
the last mentioned railroad station to within 
a short distance of Stony lake. 

The corundum deposits of the northern 
part of the county of Hastings and the south- 

inHMtings ®^^ P^<^ o^ ^^® adjoining county of 
^f„^ Renfrew are of easy access. A 
oounties. tj^an on the Ottawa, Amprior and 
Parry Sound railroad may be taken to Barry '» 
Bay station, from which place a small steam 
boat runs in summer to the village of Com- 
bermere on the Madawaska river. This vil- 
lage is situated within three or four miles of 
part of the belt or band of rocks in which 
corundum has been found. The location 
of these villages is shown on the map. The 
localities in which the mineral has been found 
in Hastings and Renfrew may be reached 
also from the south either via the Irondale, 
Bancroft and Ottawa railroad to the vicinity 
ot the village of Bird's Creek, from which 



do also the townships. The lots referred to in 
this report and shown on the accompanying map 
consist of about 100 acres each, but in some parts 
of the Province they are of larger size. Such ex- 
pressions as *'lot 10, concession XVI. of the town- 
ship of Raglan " will be understood after reference 
has been made to the map. The writer has been 
asked once or twice to explain the meaning of 
local geographical terms met with in scientific 
papers and reports on Canada and has decided 
that it might be well to do eo here. 
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place a stage runs twice a week to New Car- 
low post office in the township of Carlow, or 
ria the Central Ontario railroad to Ormsby 
station and thence by a drive across country. 
Horses and rigs are to be had for hire in any 
of the villages mentioned. A number of in- 
teresting mineral deposits are situated with'n 
easy access of stations on the railroads 
just mentioned, which could be visited 
by any one having a little time at his dis- 
posal during a trip into the corundum dis- 
trict. To one interested in minerals and 
geology generally the district ofifers great at- 
tractions. Coming in from the north the 
train could be left at Eganville station if de- 
sired and some of the famous mineral local- 
ities of the township of Sebastopol, noted 
for its twin zircons and other specimens, 
could be visited. The eastern end of the 
band of corundum -bearing rocks, so far as 
traced out, lies in the southern part of this 
township, the writer having found the min- 
eral in place here during the past summer. ^^ 

Water Power, l^lH>r and Sopplies. 

As will be seen by the larger map, the York 

Branch joins the Madawaska river in the 

^^^^^ northern part of the township of 

g«oo the Paglan, in the vicinity of some of 

M^ ita the corundum deposits. Near the 

tributaries. *^ , . . 

point of junction of these is what 
is known as Palmer's rapids, which is capable 
oi supplying an immense amount of water 
power. At points on the York Branch, 
marked as rapids on the map, there are also 
good water powers; there is also a water 
power at New Carlow post office on 
Papineau creek in the township of Carlow. 
This power is now made use of in running a 
grist mill and saw tnill. In this, as in most 
parts of the L*aurentian country, water pow- 
ers are namerous. Even if not situated 
within easy access of a mineral property, 
they could be made use of in generating 
electricity for transmission tj long dis- 
tances. 



14 



The location of the railroads and plaors to 
which reference haa been made is shown on the 
smaU index map at the head of this ptkyer. 
The distance of some of the railroad stations, in 
the eonmdum district, from some of the chief 
dties of Ontario is alao shown on the map. 



Most oi the men living in the district are 
well fitted for mining work, having been em- 
lAbor. ployed in lumbering operations and 
saig^UM jjj railway construction. There 
Umber. jg ^^g ^^ j^^jj. q£ experienced 
teamsters, and of men used to blasting opera- 
tions and to the construction of rough wooden 
and stone structures. Although the district is 
not thickly settled, still it can furnish suffi- 
cient agricultural produce for the sup|)ort of 
a mining population of considerable size. 
Moreover, freight charges on any supplies 
that would be required to be imported into 
the district would be low on occount of the 
railway connection. Sufficient timber for 
mining purposes can be obtai'ied near at 
hand, and there is an unlimited supply of 
wood for fuel. 

Extent and Method of Exploration. 

At the time of my# first visit to the district 
in the early part of July corundum had been 
reported to occur only in the town- 
of the terri- ships of Carlow and Itaglan. Mr. 
'"'' N. T. Armstrong showed me over 

the lots on which the mineral had been found 
in Carlow. These were lot 14 in the four- 
teenth concession and lots 15 and 16 in the 
sixteenth concession. Early in August, on 
my return to the district Mr. Henry Robil- 
lard showed me over the lots ia Raglan on 
which the mineral had been found. These 
were lots 1, 2, 3 and 4 in the nine- 
teenth concession and lots 3 and 4 in the 
eighteenth. No other occurrence of the min- 
eral in the Province had been made public 
except the one in the township (f North Bur- 
gess, described in the Geology of Canada, 
and that in the township of Methuen, 40 
miles distant to the southwest of Carlow. 
The occurrences in these two townships have 
already been referred to in this report All 
other deposits to whioh reference is here 
made, which occur in a band of rocks stretch- 
ing across country for 30 miles in parts of 
seven different townships, were discovered by 
the writer and his assistants between the first 
week in August and the first week in October. 

On beginning systematic work on the corun- 
dum deposits in the early part of the month of 
August a few days were first spent in a 
a study of the known deposits and their 
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associated rocks. As the district is a very 
hilly one, and as the rocks are covered to a 

considerable extent by brush and 
the koowa soil, it was at first feared that con- 
nMociated" siderable difficulty would be experi- 
^°^ "' enced in making out the relations of 

the rocks, and therefore that the discovery of 
new deposits of the mineral would depend 
largely on chance. However, after examining 
the known deposits in the townships of Carlow 
and Raglan, it was found that the mineral 
occurred under the same conditions in both, 
and after determining the strike of the rocks 
in both localities it was concluded that the 
deposits all belonged to one band of rocks. 

It was first decided to examine the rocks 
lying between the two localities in which 

corundum had been found. On 
Oariowand making this examination outcrops 

of rock carrying the mineral were 
found at numerous points between lot 14 in 
the fourteenth concession of Carlow and the 
lots in Raglan which have been referred to. 
The deposit of corundum on this lot in Carlow 
lies at the lower part of a face of one of the 
highest hills in the district. The hill forms 
part of a range of h'gh hills which run from 
this lot in a northeast direction through 
Carlow into Raglan, and is continued across 
the York Branch river in this township. In 
Carlow the hill spreads out towards the south 
to the north of the twelfth concession, about 
one mile north of Foster s lake. These high 
hills are situated in the thirteenth, four- 
teenth, fifteenth and sixteenth concessions of 
Carlow and have a trend northeast from lot 
14 in the fourteenth concession, facing in a 
general way northwest and southeast. The 
position of the hills can be made out in a 
general way from the roads on the map. The 
winter road running from the main road near 
lot 14 in the fourteenth concession and 
thence across Grady lake, lots 15 and 16 in 
the fifteenth concession, to the junction of 
the main mad near the point where the cor- 
ners of the townships of Carlow, Bangor and 
Raglan join, follows a valley lying at the base 
of the hills. Similarly the main road running 
from the point where it is joined by the 
winter road in the thirteenth concession of 
Carlow to near the point where it is again 
joined by this road near the northeast comer 



of Carlow I follows the low land lying at the 
foot of the hills to the southeast, although in 
some places the road runs at some distance 
from the hills. The Ragman deposits referred 
to are situated on the southern or south- 
eastern face of a high hill, the low land at its 
base stretching out to the marsh or drowned 
lands along the York Branch. It is difficult 
to give a detailed description of the topo- 
graphy of the district, high hills 

Topography j v • 

of the bemg very numerous and being^ 
generally not connected into ranges. 
It may be said however that the highest; 
hills in the strip of country through which 
corundum has been found form a rano^e 
whose direction is in a general way pararel 
with that of the town line or boundary be- 
tween the townships of Raglan and Radcliffe. 
This fact was at first of some assistance to us 
in prospecting, as after we had succeeded in 
finding corundum at points along the hills 
between the previously known deposits of 
Carlow and Raglan we decided that the hilla 
of similar height in line with these between 
the York Branch and Madawaska rivers were 
likely to be of the same nature, the strike of 
the rocks moreover being in the same gen- 
eral direction as the line of hills. 

The strike of the rocks near the northeast^ 
comer of Raglan changes somewhat, and the 
height of the hills also becomes less from 
here to near the south end of lake Clear in 
Sebastopol, where the hills again become- 
high . The term high is here used only in a 
comparative sense, the hills in this district- 
being much higher than those commonly met 
with in eastern Ontario, but not nearly of so 
great an altitude as those of some other 
parts of the Province. 

Extendlns: the Field of Discovery. 

Having succeeded in connecting the pre> 
viously known deposits in Carlow with those 
_ . ^ in Raglan by means of others lyiiig 

Tracingthe , ^ * ^J , ^, u • 

oorandum between them, and thus naving^ 
Madawaska traced the corundum-bearing band 
to near the western edge of the 
York Branch, which here occupies a wide 
channel between the hills, it was decided to 
search for the mineral on the lots lying be- 
tween this river and the Madawaska. This 
search was soon rewarded with success, the 
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mineral being found on lot 9 in the seven- 
teenth concession, not far from Gottlieb 
Lenz's farm buildings. Shortly after this the 
minenl was found on lot 19 in the eighteenth 
concession. This lot occupies a part of the 
highest hill near the junction of the two rivers . 
Subsequently the mineral wa«i found on 
lot 13 in the seventeenth concession, and in 
small quantities on two or three other lots. 

The surface of the ground is pretty well 
covered with soil, small timber and brush on 
most of these lots. Hence there is generally 
difficulty in determining the extent of the 
deposits. The hills are rather flat on top 
and most of the settlers' clearings are situated 
on them. 

From the deposit situated on the hill on 
lot 19 in the eighteenth concession the 
village of Combermere can be seen up the 
Madawaska river. The mineral occurs in 
the rock near the summit of the hill and on 
its northeast slope. The corundum rock is 
cut by dikes of pegmatite carrying pink 
felspar, hornblende and quartz. Corundum 
shows in the rocks at places along the face of 
the hill for 30 yards or so, with a width ex- 
posed in places of 10 yards. The rock 
shows to some extent a schistose structure. 
The corundum rock is seen to have weathered 
more rapidly than the dikes which cut it, 
leaving them standing above its surface. 
Small patches of the corundum-bearing rock 
carry over 30 per cent, of the mineral. 

On lot 13 in the seventeenth concession in 
the vicinity of the corundum over 90 per 
cent, of the surface is covered with 
drift-coTercdsoil, making it difficult to estimate 
the amount of corundum present. 
A number of outcrops of the rock carrying 
corundum were however seen, the mineral 
occurring in both pink and white felspar rock, 
On this lot as well as on lot 19 in the eigh- 
teenth concession it seems likely that con- 
.siderable of the mineral would be brought to 
view if a little work were done removing the 
surface covering of soil. 

East of the Madawaska. 

At the time of my departure for Toronto 
on August 17 to attend the meeting of 
the British Association for the Advancement 
of Science, I gave instructions to my assistants 



to search for the mineral immediately to 

the northeast of the Madawaska river, 

as the corundum-bearing rocks 

Ck>ntiDaaUon , , , i . v ^ 

of the belt had now been proved to extend 
from the township of Carlow 
^ into Raglan and had been found across 
the wide valley of the York Branch. While 
in Toronto I was notified by my assistants 
tliat they had succeeded in their search for 
the mineral on the opposite side of the Mada- 
waska to that on which we had been working. 
They discovered the mineral on lots 24, 25, 
26, 27 and 28 on or near the line between the 
eighteenth and nineteenth concessions of 
Raglan, and later in the season we found it 
on lot 35 in the eighteenth concession- of this 
township. On lots 24 to 28 there is consid- 
erable rock carrying the mineral. 

Near the line between lots 24 and 25, and 
near the boundary between the eighteenth 
and nineteenth concessions, the corundum- 
bearing rock has a distinctly laminated or 
schistose structure. At this particular point 
corundum was found in the rock for a dis- 
tance of 100 yards diagonally across the strike 
and over a width of about 60 yards. The 
mineral is however more abundant in some 
parts of the rock than in others. This outcrop 
of the rock is a few hundred yards from a 
small rapid on the Madawaska river which 
lies a short distance below the foot of Palmer's 
rapids. A trap dike which has a width of 
about 12 feet is in close proximity to the 
corundum rock. Some of the conuidum on 
lot 26 of the nineteenth concession is very 
coarse grained. "^ 

Radcliffe and Brudenell. 

The strike of the rocks, as has been already 

stated, changes, bending more towards the 

northwest along the boundary be- 

the strike of twecu Radcliffe and Brudenell. In 

rock towardii , . , . 

Radcliffe »nd the latter township, which loms 

Brudenell. , , • ^ , 

the northeast comer of Raglan, 
corundum was found on lot 34 in the fifth 
concession, lot 34 in the seventh concession 
and lot 24 in the sixth. The mineral was 
also found on lot 31 in the second concession 
of the adjoining township of Radcliffe. It 
will be seen from the map that these lots lie 
north of the line along which the mineral 
occurs in Raglan and Carlow, the situation of 
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the depo&its agreeing with the change in 
direction of the strike. The strike on lot 34 
in the seventh concession is northwest. The 
plac6 on this lot where the outcrop of the 
corundum-bearing rocks occurs is near the 
' side of the German road and about 1^ miles 
from the village of Rockingham. The de- 
posit is near the house of B. Adams. The 
rock possesses a foliated structure, and cor- 
undum is scattered through it for a distance 
of over 250 yards along the road. A consid- 
erable part of the rock is nepheline syenite, 
and in places the mineral occurs in consider- 
able quantity. There is at times a noticeable 
percentage of magnetite associated with the 
corundum, some specimens of the two associ- 
ated having a rather striking appearance, 
nearly white corundum being surrounded by 
the black magnetite. This mixture of the 
two minerals may be said to form a coarse 
grained emery. 

On lot 34 in the fifth concession the out- 
crop of the corundum -bearing rock is situated 
near the top of a hill in a cleared field close 
to the farm house of Mrs. Frederick Block. 
In this dep sit the mineral for the most part 
is coarse in grain and part of the rock holds 
a high percentage of it. The richest part of 
the rock has a width of about 8| feet and a 
length of 26 feet, but the exposure is cov- 
ered by soil on its sides and ends, under which 
it strikes. The part of the rock richest in 
corundum, judging from hand specimens, 
contains no nepheline, but nepheline syenite 
outcrops between the deposit just referred to 
and the house. From the point where the 
rock S3 richest in corundum to the house is a 
distance of about 125 yards. The nepheline 
syenite carries sodalite and the usual acces- 
^ . ,.. Boiry minerals, as well as corundum, 
character of It may be Stated that the corun- 

oorundum in 

nepheline dum which occurs in nepheline 
syenite on this lot and at other 
places in the district often possesses a pretty 
perfect crystal outline, differing in this way 
from the mineral which occurs in rock in 
which nepheline is absent. In the latter case 
the mineral usually possessef a very imper- 
fect crystal outline. The crystals in the 
nepheline syenite are usually long and narrow, 
and taper towards a point at either end. The 
terminations are however often imperfect. 



It was here that one of the attempts, which 
have already been refeired to, was made to 
bum the nepheline syenite into lime, this 
rock being mistaken for crystalline limestone. 
The kiln in which the rock was partially 
fused stands at the side of the lane near the 
road, and offers a good opportunity to those 
desiring unique specimens. About 2^ tons 
of the corundum-bearing rock from this lot 
were blasted out and shipped to the labora- 
tory of the Kingston School of Mining for a 
mill test. 

A considerable part of this lot is cleared 
and feuced into fields, so that one would not 
expect the exposures of rock to be very 
numerous. To the northe st of the house 
however, and near the woods, there is a con- 
siderable exposure of nepheline syenite. This 
is several hundred yards north of the out- 
crops which have just been referred to. Num- 
bers of large angular blocks of rock, some of 
which are rich in corundum, lie to the north 
of the house and farm buildings and to the 
north of the outcrops near the roadside, from 
which they could not have been removed by 
glaciers On removing the covering of soil 
doubtless considerable corundum-bearing rock 
would be exposed. On this lot also good 
specimens of nearly white corundum can be 
obtained, the ordinary color of the mineral 
on the other lots in the townships referred to 
being brown or gray. 

Numerous boulders, some of which are of 
large size, lie along the hillside on and at the 

Corundum ^S® ^^ ^^® road. Boulders hold- 
bouiders. jjjg ^y^^ mineral are also quite num- 
erous in a valley-like depression which 
stretches south from the outcrop, whence 
they have doubtless been transported by 
glacial action. It was through these trans- 
ported boulders that the deposit was first 
found. They were seen at the roadside about 
a mile south of the deposit, and were followed 
north until the rock was reached in place. 
Other deposits were found in the same way 
during the summer, in most cases search 
meeting with success after following the 
boulders up for less than a mile. 

On lot 31 in the second concession of Rad- 
diffe corundum occurs in a pink colored rock, 
which is somewhat laminated in structure, on 
the face of a cliff at the edge of the woods. 
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The chff can be seen from Mr. Schrdder's 
house. The width of the band of rocks here 
which carries the mineral is 12 or 15 feet, and 
it is exposed for some distance along the edge 
of the cliff. Had it not been for a recent 
fire, which removed the brush and part of 
the soil, the exposure might have escaped 
notice, — a fact which illuBtrates that work 
will have to bo done in removing the surface 
covering at many of the deposits referred to 
in this report before an opinion can be 
formed concerning their extent. 

Lyndoch and Sebastopol. 

Corundum-bearing rock was found in place 

on lot 13 in the fourteenth concession of 

Lyndoch, and on lots 6 and 24 in 

bearing rock the fourth concession of Sebastopol. 

and sebaa* It was also f ouud on lot 26 in the 

^ fifth concession of Sebastopol, and 

on two. or three adjoining lots whose exact 
numbers could not be easily determined. 
Coarse nepheline syenite is exposed at the 
side of the road on lot 11 in the fourteenth 
concession of Lyndoch. This exposuVe of 
rock has a considerable breadth. At this 
point the rock does not carry corundum, but 
it was decided to trace up the dike or mass, 
as by former experience it had been found 
that nepheline syenite passed into syenite in 
which nepheline was absent. After follow- 
ing the strike of the rock towards the west 
for some distance it was found to contain less 
nepheline, until finally this mineral was not 
observable on weathered surfaces of the rock. 
At this point the rock was found to possess 
considerable magnetite in fairly well formed 
octahedral crystals, some of which were about 
half an inch in length, and a short distance 
further on the rock was seen to be corundum- 
bearing. This portion of the rock occurs on 
the north end of lot 13 in the fourteenth 
concession, at the east end of a small lake. 
There is here an exposure of rock of consid- 
erable extent in which corundum occurs. 
Time did not permit of an examination of 
lots immediately to the west, but it is likely 
the mineral occurs on some of them as 
well. 

The nepheline rock was also traced east- 
ward from the road and was found to die out 
on lot 6 in the fourteenth concession, but 
2 M. — IIL 



here the surface is pretty well covered with 
soil and part of the lot is occupied by a small 
lake, and no corundum was found. 

On lot 6 in the fourth concession of Se- 
bastopol corundum occurs sparingly in the 
rock at the top of a cliff across the road from 
some farm buildings. Crystalline limestone, 
trap rock and coarse quartsdf erous pegmatite 
form part of the cliff. It may be stated that 
the rock at places between this lot, and lot 
13 in the fourteenth concession of Lyildoch 
has the same general appearance as the rock 
in which corundum is found. None of the 
mineral was observed here, although it is 
likely that if we had had more titne at our 
disposal we would have discpvered deposits 
of the mineral. 

Lot 24 in the fifth concession of Sebastopol 
is rather difficult of access, being situated at 
some distance from a road and in a rough 
piece of country, as indeed are many of the 
lots referred to in this report. Boulders of 
rock holding corundum were found about a 
mile to the south of this lot, and they were 
followed north until the mineral was found 
in place in the face of a high hill. There is 
an exposure of rock containing corundum 
here of considerable extent and the mineral 
is present in fair quantity. 

Lot 25 in the fifth concession is situated 
on a hill which is one of the highest and 
most difficult of access in the whole district. 
This hill lies a short distance south of lake 
Clear. There is a considerable development 
of corundum-bearing rocks on this and ad- 
joining lots, but as the examination of this 
part of the district was made at the end of 
the season there was not time to make a 
thorough examination of the lots. Several 
exposures of the interesting rock nepheline 
syenite were observed. On account of the 
rough character of the locality it was not 
possible in the time at our disposal to deter- 
mine the number of some of the lots defi- 
nitely, traces^of surveyor's lines here as in 
other parts of the district having been de- 
stroyed by fire during the years which have 
elapsed since the surveys were made. 

The finding of corundum in the township 
of Sebastopol adds another mineral to the 
interesting list of those previously known to 
occur there. Some specimens of minerals 
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from this township are to be found in collec- 
tions in different parts of the world. This is 
A famous owing largely to the enthusiasm 
nlro^m?' which the well known collector Mr. 
erais. Alexander Parks has shown in the 

work of collecting. Twin crystals of zircon 
and large sphenes are probably the best 
known minerals from this locality. 

Numerous travelled boulders of nepheline 

syenite were observed in the townships of 

Ljmdoch and Sebastopol to the 

of nepheline south and southwest of lake Clear. 

boulders- _ /• i i i « 

It was at first thought that these 
boulders probably came from a mass of rock 
situated in Sebastopol, but on tracing them up 
they were found immediately to the north and 
northwest of lake Clear and beyond, though 
we did not succeed in locating the mass of 
rock from which they came. The position 
of the lots on which corundum was found in 
these two townships is south of where the 
boulders were situated. The breadth of the 
strip of country over which these boulders of 
nepheline syenite are pretty thickly scattered 
is over three miles. In most parts of the dis- 
trict where boulders were found the parent 
mass was located a mile or two to the north, 
in the direction of the glaciation, and it is 
likely that the mass from which these 
numerous nepheline syenite boulders were 
detached will be found on carefully following 
up the track of the glacier in some of the 
townships immediately to the north or north- 
west of lake Clear. Judging from the 
number of boulders and the width of the 
strip of country over which they are scattered, 
the mass of rock from which they were 
detached must be of considerable size. It 
would be well to search for it both for the 
scientific interest it is likely to have and on 
account of the probable occurrence of corun- 
dum in it or in its associated rocks. 

In Carlow Township Again. 

After having traced the band of rocks in 

which the corundum occurs eastward to the 

south of lake Clear in Sebastopol, 

the western from what may be called the origi- 

Cw town^ nal lot or locality in Carlow (lot 

^' 14 in the fourteenth concession), 

on which Mr. Ferrier reported the mineral 
to occur, it was thought advisable to determine 



whether the mineral was to be found in the 
western part of this township. We were suc- 
cessful in tracing these rocks westward to uear 
boundary of Carlow and Monteagle,|which the 
is near the valley of ' Papineau creek. 
This valley is somewhat wide and the rocka 
on either side are pretty well obscured by 
loose sedimentary deposits which hinder the 
search for the mineral. Several rocky hilla 
which are situated not far east of the creek 
were found to be of an acidic character, thus 
giving no indication of carrying corundum. 
It seems not unlikely however that corundum 
does occur to the west of the creek, in the 
northern part of Monteagle and the adjacent 
part of Wicklow, although we did not find it 
in the little time we were able to give to the 
work in either of these two townships. The 
mineral was however found in Carlow west 
of lot 14 in the fourteenth concession, on lots 
10 and 11 in that concession, and Jots 8 
and 10 in the fifteenth. Difficulty was found 
in determining on what lots these four occur- 
rences are situated, as the township was sur- 
veyed years ago and little traces of the lines 
remain, as the district has been subjected to 
heavy forest fires. For this reason the situa- 
tion given of one or two of these occurrences 
is only approximate. Lot 8 in the 
fifteenth concession is occupied by Mr. Jessup, 
and the mineral is found on the north end of 
the lot. There is also an occurrence on the 
end of a ridge which runs east from the 
southern part of lot 8 in the fifteenth 
concession. Comparatively low land lies 
between this end of the ridge where the out- 
crop occurs and the outcrop on lot 14 in the 
fourteenth concession. The end of the hdge 
was thought to be on lot 10 in the fourteenth 
concession. A little to the east of this is 
another outcrop on a knoll which was thought 
to be on lot 11 in the thirteenth or fourteenth 
concession. The outcrop on what was thought 
to be lot 10 in the fifteenth concession is on 
the side of a rocky hill which is light in color 
and can be seen for some distance. The 
mineral is also found in place on lots 15 and 
16 in the sixteenth concession. On the latter 
lot some of the rock exposed holds a high 
percentage of corundum. ' 

Lot 14 in the fourteenth ooncession, which 
may be called the original corundum deposit 
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of the district, has already been referred 
to several times in this report. The outcrop 
ObMiTaUoni ^"^ discovered ** is situated near 
ori^ai *^® "^^^ ^^ ^ lumber road and 
diflcoTery. jg distant about 76 yards from a 

creek. This outcrop occurs on the face of a 
cliff at the lower part of a sloping face of one 
of the highest hills in the district. The corun- 
dum-bearing rock is in part coarse grained 
and pink in color ; in part fine grained and 
gray in color. No nepheline was observed in 
hand specimens of the rock, and quartz is 
also absent. The corundum-bearing rock 
cuts brown gneiss and can be traced some- 
what diagonally across the strike along the 
face of the cliff for about 100 yards, and shows 
along the strike up over the cliff for about 
twice this distance. Dikes of quartziferous 
pegmatite cut the gneiss on either side of the 
corundum- bearing rock. This deposit being 
thus situated on the face of a cliff gives a 
better opportunity of judging of the size than 
do those deposits which occur on lower 
ground where the surface is often covered 
with soil. The percentage of corundum car- 
ried by this rock has not been stated, as the 
writer thought it better to wait for the result 
of a mill test on some tons than to attempt a 
rough estimate which might be misleading.^ ^ 
In making an estimate of the mineral in a 
specimen of the rock t;wo factors have to be 
taken into consideration, viz., volume and 
specific gravity, the corundum having a con- 
siderably higher specific gravity than the 
felspar with which it is associated. More- 

^ 'Summary Report Geological Survey of Canada, 
1896, and Sixth Report of the Bureau of Blines, 
Ontario. 

^* As it is with the statiitici of the corundum 
industry, which have already been referred to, so it 
is with information on certain points on oorundnm 
deposits. It is diffioolt to get much information 
from government reports on the percental of 
mineral carried in the rock of foreign deposits. 
The only reference which the writer remembers 
meeting with concerning this point ii contained in 
the B£ineral Resources of the United States, 1888^ 
In speaking of the Socrates mine of North Carolina 
it is stated that the vein is two to six feet wide 
and the vein material averages 16 per cent, corun- 
dum by a mill run. It is further stated sbat at 
the Bad creek mine in the same dirtrict the vein 
is from four to 16 feet wide and that the vein aver- 
ages probably 10 to 16 per cent, corundum. 



over the mineral is more or less segregated 
into patches and stringers, and the only test 
which would seem to be of much commercial 
importance is the treatment of some tons of 
the rock. For this reason about 3} tons of 
the rock were taken out and treated in the 
mill of the Kingston School of Mming, an 
account of which is given by Prof. DeKalb. 

Outcrops of the mineral were observed on 
^ ^ ^ the summit of the hill some distance 

Other out- - , . i , 

crops in east of this one, and also on the 
side of the hill facing Foster lako 
and about one mile north of the lake. 

In Raglan and Bangor. 

Outcrops of rock carrying corundum, some 
of which were of considerable size, were also 
discovered on a number of the lots lying be- 
tween lot 14 in the fourteenth concession and 
the northwest corner of the township of Bas- 
lan. The hills are for the most parC covered 
with brush and soil, and it is generally only 
on the steeper part oi their sides that the 
outcrops can be detected. Our work showed 
however that most of the lots lying be- 
tween the two points referred to contain the 
mineral in place. 

Six or eight lots in the northwest comer 
of Raglan exhibit outcrops of corundum. 
peixMiu These lots are numbered from one 
in fiagian ^ g^^ j^ ^.^^ eighteenth and nine- 
teenth concessions respectively. The line 
between these concessions here runs along 
the steep face of a high hill. The more im- 
portant outcrops are on lots 1, 2, 3 and 4 in the 
nineteenth and on 3 and 4 in the eighteenth, 
and on the concession line. The rock con- 
taining the highest percentage of the mineral 
lies on the concession line and on either side 
of this line, i. e., on the south parts of the 
lots referred to in the nineteenth concession 
and on the north parts of the lots in the 
eighteenth. Lot 4 in the eighteenth con- 
cession probably contains more of the corun- 
dum-bearing rock than any of the other lots. 
On part of the road allowance, where how- 
ever no road is likely to be constructed on 
account of the character of the hiUside, the 
rock is rich in the mineral. Ab would natur- 
ally be expected, all degrees in size of grain 
or crystal of corundum are seen on these lots. 
One of the largest specimens of the mineral 
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which hare been obtained weighed about 24 
pounds. On lot 1 corundum oocuin in 
nepheline syenite, this rock being a facies of 
the rock which ordinarily carries the mineral 
in the district. On a steep face of the rock 
crystals of the corundum were observed 
arranged in the rock with their longest axes 
in a vertical position, appearing .as if the in- 
dividuals after having been formed had thus 
arranged themselves in the molten mass, 
from which they crystallized before it had 
soldified. 

The face of the hill referred to has a south- 
em exposure, and in the valley or low land 
below is a stream on which is situated a 
small sawmill. These lots are not far off the 
road, and are situated about four miles from 
the village of Combermere. 

The mineral was also found in place on lot 
25 in the first concession of Bangor. 

Only brief descriptions have been given 
of the occurrences of corundum on the 
lots to which reference has been made. On 
most of them rock can be obtained carrying 
as high a percentage of the mineral as that 
which has been treated at the mill. It has 
been shown that the mineral occurrs pretty 
widely distributed in the district, so that if 
other conditions are favorable for the devel- 
opment of the deposits there are many to 
choose from. 

Conditions of Occurrence. 

The conditions of occurrence are much the 
same throughout the band of rocks, practio- 
OatoroiNi of "^^y *^^® ^^^y variation in the occur- 
ST^hriiDtt rence of the mineral being the ex- 
ffyenito. isteuce of outcrops of nepheline 
syenite here and there at points in the band. 
None of this rock was found in place in Car- 
low, judging from hand specimens, although 
a careful examination of thin sections of the 
gray varieties of the rock by means of the 
microscope might snow the mineral nepheline 
to be present in subordinate amounts. 
Starting from the western end of the band, 
nepheline syenite is first found on lot 1 in 
the nineteenth concession of Eaglan ; east of 
this there are outcrops of the rock on lots 34 
in the fifth and 34 in the seventh concession of 
Brudenell, over eight miles distant from the 
Baglan outcrop. Seven or eight miles south- 



east of the Brudenell outcrop the rock is found 
in place in the fourteenth concession of 
Lyndock, and 9 or 10 miles east of this 
it is in place in the fourth and fifth conces- 
sions of SebastopoL 

Origin of the Corundum. 

In some parts of the world where corun- 
dum is found as a constituent of igneous rocks 
it is claimed that the molten material from 
which the rocks originated diuolved parts of 
other rocks in its passage through them, and 
these rocks being highly aluminous caused 
the molten material to contain an excess of 
alumina, which crystallized out as corundum 
on the cooling of the material. Hence it 
might at first appear that the nepheline 
syenite and what has been called in this 
rejiort ordinary syenite (hornblende or mica 
syenite) belonged to different periods of 
eruption, the excess of alumina found in each 
being accounted for by the fact that the two 
kinds of igneous rocks cut through the same 
strata in their passage towards the surface. 
However, as has been previously stated, the 
one kind of rock is seen to run into the 
other along the strike of sometimes quite 
narrow dikes, the nepheline being occasion- 
ally segated into patches in the felspar. 

It does not seem more necessary to attempt 
to explain the occurrence of corundum in 
syenite through the solution of pieces of 
highly aluminous rock than it does to so 
explain the presence of free silica in granite 
through the absorption of highly silicious 
rocks. 

In seeking for an explanation of the 
presence of the excess of alumina (corundum) 
^rM in ^0 syenites, we may refer to 
Seoriw of ^hree possible origins of the rock, 
origin. jj^^ j^^^jj^ matter may be re-fused 

sedimentary material, or it may represent a 
part of an original magma high in alumina, 
or again the excess of alumina now in the 
syenites may be due to the absorption of 
portions of basic rocks by the molten 
material which crystallized into the syenites 
on the passage of this material upward to- 
wards the surface. 

The outcrops of syenite in the townships of 
Dungannon, FaraJay and Glamorgan, which 
have been examined and described by Dr. 
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Adams and Mr. Barlow, have not been found 
to contain corundum. The writer has not 
examined these outcrops carefully, and the 
gentlemen referred to do not state what 
rocks these syenites cut through. It is 
stated in speaking of one outcrop of nepholine 
syenite that *' The mass occurs in the 
Laurentian and is flanked on the south alon^ 
a considerable part of its course by 
crystalline limestone. It is in many 
places intimately associated with a fine 
grained reddish biotite granite resembling 
aplite in appearance and which is apparently 
intrusive."*^ 

The dark gneiss which the corundum-bear- 
ing rock cuts through at the deposits examined 
in Methuen and at many of those in Hastings 
and Renfrew, over 40 miles to the northeast, 
has a pretty uniform character throughout 
the district. Specimens of this rock from 
Carlow and other townships were found to 
range in silica from 47 to 63 per cent. 

The following statement of analyses shows 
the percentage of silica and alumina in three 
specimens : 





SiO, 


A1.0, 


Fe.O, 


I. 


48.78 


20.77 


8.97 


II. 


48.14 


20.64 


8.76 


ni. 


60.34 


18.75 





Nos. I and II are analyses of specimens 
taken from a lot in Brudenell, and were made 
by Mr. J. Walter Wells. No. Ill is an 
analysis of the gneiss through which the syen- 
ite cuts at the Miller mine in Methuen, for 
which I am indebted to Prof. Nicol. 

It would appear that the percentage o 
alumina, both free and combined, in th^ 
whole body of syenite dikes and masses of 
the district does not exceed that commonly 
found in masses of nepheline syenite, which, 
judging from ten analyses of specimens of 
this rock from different parts of the world, 
averages about 22 per cent. The alumina in 
other syenites — mica, hornblende and augite 
—taken together averages probably 16 or 17 
per cent. 

Thu9 there is a difference between the 
alumina contents of nepheline syenite and 
other syenites of, on the average, some- 
thing like 5 per cent. Since corundum is 

^ ^ F. D. Adsm0, Am. Journal of Science, July, 
1894. 



absent in parts of some of the dikes and 
masses, and is absent or very sparingly 
present in the whole of other dikes or 
masses, it may be safe to assume that the 
percentage of free alumina (corundum) in 
all of the syenite of all kinds in the dis- 
trict is less than 6. Jn considering the 
origin of the corundum the question then 
arises — did that part of the magma from 
which the syenites with their contained cor- 
undum originated possess a chemical com- 
position similar to that of nepheline syenite, 
and would this magma mider the proper con- 
ditions have crystallized into a mass com- 
posed laigely of nepheline syenite with no 
free alumina, or was the part of the alumina 
now existing as corundum originaUy a con. 
stituent of nepheline or other mineral and 
was this mineral decomposed, giving rise to* 
less highly aluminous silicates and corun- 
dum ?i8 

Nepheline itself contains about 35 per cent, 
of alumina and the acidic felspars about 20 per 
cent. Some of the syenite masses of the dis- 
trict contain a very high percentage of nephe- 
line while others consist largely of acidic or 
alkali felspar, nepheline being absent, and in 
these more highly f elspathic masses consider- 
able corundum is sometimes present. It may 
be said that the characteristic difference be-' 
tween the larger highly nephelinic masses of 
the district and the other syenites is the 
absence of corundum in the former. 

Corundum In Peterborough. 

The occurrence of corundum in the town- 
ship of Methuen, county of Peterborough, 
« ^.,, has already been referred to. This 

Conditions '' 

ofoocur- occurrence is situated about 40 

roncc. 

miles to the southwest of the de- 
posits in Carlow. The mineral occurs here 
under similar conditions to those under 
which it occurs in the counties of Hastings 
and Renfrew. It was observed both at what 

IS Fouqa^ and L^vy foand (Synthase des Min- 
eraux et des Roches, p. 6S) that when three parta 
of nepheline were foied with 1.8 parts of augite 
both minerals crystallized out on the cooling of the 
molten mass. When however a mixture of 10 
parts of nepheline to one of augite was fused, 
augite was not reformed, bat the mass contained 
fine crystals of nepheline, small octahedrons of 
spinel and dodecahedrons of garnet (melanite). 
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is known m Bennett's mine, lots 14 in the 
ninth and tenth concessions, and at Miller's 
mine situated across a small lake from Ben- 
nett's. 

At Bennett*s mine pits have been opened 
in the coarse-grained syenite for the extrac- 
tion of light colored mica, which is here one 
of the important constituents of the rock. 
The largest of those pits is situated at the 
foot of a hill near the shore of a small lake, 
and others have been opened higher up the 
hill. Corundum is found in some of these 
openings. The color of the mineral in some 
of the openings is blue and the mineral is at 
times sub-translucent, approaching the char- 
acter of the gem variety sapphire more closely 
than do specimens obtained from any of the 
localities in Hastings or Renfrew. Brown 
and gray varieties of the mineral are abo 
found on this property. Some of the corun- 
dum -bearing rock in thehillcontains nepheline 
in coarse grains or rough crystals. The cor- 
undum here as elsewhere is often much 
altered into light colored mica and related 
minerals. It also frequently shows a some- 
what striking bronze-like lustre on weathered 
surfaces, as do also specimens from Hastings 
and Renfrew. In places the rock has a 
laminated structure. 

The Miller mine situated on an adjoining 
lot possesses similar geological characteristics, 
MUier'B corundum occurring sparingly in 
Mine. syenite dikes, some of which con- 

tain nepheline and cut a dark gneiss. Con- 
siderable work has here been done in blasting 
out the rock for the extraction of mica, the 
rook worked being dikes of syenite. One of 
these is about four feet wide, and nepheline 
shows on its surface in coarse grains or 
patches at intervals along its strike, although 
the mineral is not observable, megascopically 
at least, in parts of the dike. The color of 
the corundum in this dike is blue. 

From the fact that these dikes on the two 
properties spoken of have been worked for 
mica and also contain some corundum, it 
seems possible that deposits may be found 
from which the two minerals may be obtained 
together in commercial quantities. ^^ 

^* As however white mioa (muscovite) and 
nepheline oontain abont the same percentage of 
alumina, 85, the ooeorrenoe of mnoh corundum in 



As there is a considerable development of 
the rook on tibeae lots it seems likely that they 
will be found to form part of a band or belt 
which will be found to stretch across country 
for some distance and be similar in character 
to the band in Hastings and Renfrew. 

The writer had very little time at his dis- 
posal on his visit to this locality, and no 
attempt was made to connect these outcrops 
with others which may occur in the district. 

Other Areas of Syenite. 

The first report of the occurrence of nephe- 
line syenite in place in Ontario was made by 
Dr. F. D. Adams, it having been 

Areu of 

D«pbeUn6 found by him in 18^, the locality 
being in the township of Dun- 
gannon, Hastings county. This township 
lies immediately to the southwest of Carlow, 
the northeast comer of the former township 
joining the southwest comer of the latter. 
Nepheline syenite has since been found at a 
number of points in a band running across 
this township from east to west, and also in 
Faraday, a township which bounds Dun- 
gannon on the west. About $15 miles to the 
west of the western boundary of Dungannon, 
and pretty well in line with the outcrops in 
this township and those of Faraday, is an- 
other occurrence of nepheline syenite. This 
is on the farm of Mr. MeColl, lot 30, in the 
third concession of Glamorgan, not far from 
Gooderham station on the Irondale, Bancroft 
and Ottawa railway. 

No discovery of corundum in any of these 
three townships has been made public, and 
it seems unlikely that the mineral occurs in 
many of the outcrops of nepheline syenite as 
a number of these have been pretty closely 
studied by Dr. Adams and others, although 
not with the object of discovering corondum 
in them, the first place where the mineral 
was found to occur in this rock being situated 
in the northwest comer of Bi^lan, and this 
occurrence was made known only during the 
last summer. Many of the coarser grained 
outcrops of nepheline syenite examined by 
the writer in what he has roughly called the 
corundum belt of North Hastings and South 

a highly micaceooB rook would be somewhat 
abnormal. In many of the larger highly nephe* 
linio masses corundum is absent. 



Part III 



Location of Ontario Deposits 



339 



Renfrew, did not contain corundum. This 
rock was however found in most cases to 
pass into rook in which nepheline was absent 
or sparingly present, and in such cases the 
mineral was usually met with. Up to the 
present the coarser grained outcrops or those 
holding the highest percentage of nepheline 
in Dungannon and Faraday, have attracted 
most attention on account of the rock being 
of great scientific interest. The percentage 
of nepheline in some of these outcrops is 
exceedingly high, and a person having had 
experience in prospecting for corundum in 
similar rocks to the northeast would not 
expect to find it in such outcrops. It seems 
not unlikely then that corundum does occur 
in Dungannon and Faraday, but the facies of 
the rock containing it has attracted little 
attention, being of a less striking character 
than that holding a higher percentage of 
nepheline. 

Correlation of Syenite Outcrops. 

There are then, as will be seen from the 
localities referred to, what may be called 

three bands of rock in which neph- 
banda of eline syenite has been found. The 

strike of the rock in these bands is 
roughly east and west, although it varies con- 
siderably. The northern band runs through 
parts of the townships of Carlow, Bangor, 
Raglan, Radcliffe, Brudenell, Lyndoch and 
Sebastopol, in all of which townships corun- 
dum has been found. Then there is the band 
stretching through the townships of Dun- 
gannon and Faraday, and what may be called 
a continuation of it in the township of Glan- 
morgan to the west. In none of these three 
townships has corundum as yet been reported 
to have been found, or at least no report of 
such occurrence has been published. This 
band lies to the south of and roughly parallel 
to that of Carlow, Raglan, etc. To the south- 
west of these again is the occurrence of 
nepheline syenite in the township of Methuen 
in which corundum has been found. This 
occurrence it is thought will be found to be 
associated with others lying to the east or 
west of it, and thus we may say that the 
occurrence of this interesting rock so far dis- 
covered in eastern Ontario can be arranged 
into three roughly parallel bands. The posi- 



tion of the outcrops of nepheline syenite are 
shown on the small index map which accom- 
panies this report. 

The distance between the extreme western 
and the extreme eastern outcrops of corun- 
Extent of dum-bearing n>ck in Hastings and 
dSiltallring ^^^^» SO far discovered, has 
^^ been stated to be 30 miles. The 
breadth of the band over which these out- 
crops have been found varies considerably, 
but it may be stated that outcrops have been 
foimd over an area of something like 100 
square miles in these counties, and the min- 
eral rights in nearly tht whole of this belt, 
embracing more than 60,000 acres, are held 
by the Crown. In the following list of lots, 
however, the mineral lights were granted 
with the agricultural rights. 

List of lots indaded in the corundum belt aa 
Bhown on map, the mineral rif^hts of which 
have not been reserved in the Crown grants. 

Carlow. 

S. i tots 14, 15, Con. 14. 
N. ^ II 6, 7, 11 16. 
S. i M 15, II 16. 



Saglan, 

Lots 19, 20, Con. 17. 

N. i lots 8, 4, Con. la 

Lots 16, 17, 18, 19, 20, Con. 18. 

8. i lots 1 and 2, Cdn. 19. 

Lots 16, 17, 18, 19, 20, 21, 22, Con. 19. 

Sd)a8topol. 

m 

Lots 8 and 18, Con. 4. 
8, 9, 14, II 5. 
8, 9, 10, 12. 18, 14. 15, 17, Con. 6. 
II 10, 11, 12, 14, Con. 7. 

Brudendl. 

Lot 27, Con. 1. 

Lots 25, 26, 27, Con. 2. 

24, 26, 26, 27, Con. 8. 

22,28,26, .. 4. 

19, II 6. 

20, I. 6. 
16, 26, 27. I. 7. 
19, 20, 23, 24, 26, 26, 27, 28, Con. S. 



II 



II 



M 

II 
ft 
M 
tl 
It 



Lyndoch. 

N. i lot 28, Con. 15. 

Lot 8, Con. 15. 

Lots, 28, 24, 26, Con. 16. 
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Raddiffe, 


LoUl, 2, 


27. 


28, 


Con. 


1. 


fi 


4,6. 


28. 


29, 


II 


2. 


II 


4.5, 






tf 


3. 


It 


1.27, 


> 




II 


4. 



The Methuen outcrops in Peterborough 
county are situated about 40 miles to the 
southwest of those of Carlow. In the town- 
ships referred to in Hastings and Renfrew 
and in the township of Methuen in Peter- 
borough the corundum-bearing syenites cut 
through a dark gneiss which possesses the 
acidity of a gabbro, and so are very closely 
allied to each other. 

Dr. Gk>od win's analyses show the corundum- 
bearing rock treated in the mill to contain 
in one sample of 500 lb. about 20 per cent, 
free alumina and about 16 per cent, combined, 
or a total percentage of 34.95 in the rock. 
This curiously enough represents the per- 
centage of alumina in the mineral nepheline. 
The magnetite in the rock was found to 
average 4.64 per cent, and to be very 
free from impurities. His analyses also indi- 
cate the presence of some rare earth nun- 
erals along with the corundum concentrates 
from the mill run. Some years' ago O. A. 
Derby proved that many gneisses and gran- 
ites contained monazite, a rare earth mineral, 
and this mineral has also been found in cer- 
tain syenites. 

A number of points connected with the 
corundum industry have not been referred to 
in this report as it was thought they could be 
more properly treated of in connection with 
the mill test. 

Literature of Corundum. 

Valuable information on corundum will be 
found in the following monographs : 

*' Oonmdiim and the Baaio Magnesian Rocks of 
Western North Oarplina,** by J. Yolney Lewis. 
PubUihed by the Stote GeologiBt, Raleigh, N.O., 
1896. 

'*Oonmdum Deposits of G^eorgia," by Francis 
P. Xing. Published by the SUte Geologist, At- 
lanta, Ga., 1894. 

*' The Rubies of Burma and Associated Minerals ; 
their Mode of Oocnrrenoe, Origin and Metamor- 
phoses. A contribntion to the History of Oomn- 
dam,*'by C. Harrington Brown and Prof. J. W. 
Judd. Phil. Trans, of the Royal Society of Lon- 
don, 1896. 



Among other publications that should be 
consulted on the. corundum industry are 
The Mineral Industry, vols. I to YI, 
Scientific Publishing Co., New York, and 
The Mineral Resources of the United 
Stittes, U. S. Geological Survey, Washing- 
ton, D.C. 

Other Minerals 

In the autumn of 1895 the writer made an 
examination of a number of trap dikes of the 
county of Frontenac and adjoining counties 
in eastern Ontario. One of these dikes« 
which cuts the graphite-holding crystalline 
limestone near the edge of the Rideau canal 
in the vicinity of the village of Seeley's Bay^ 
attracted especial attention on account of ita 
strongly marked columnar structure, and it 
was decided to make a complete chemical and 
microscopical examination of the rock. 

Nickel In Titaniferous Magnetites. 

Mr. R. W. Brock accordingly under- 
took a chemical examination of the rock 
and found it to contain, among other 
things, 0.612 per cent, of nickel and 46.51 
per cent, of silica. It occurred to the 
writer that since the dike referred to oon> 
j^^ tained such a comparatively high 
Tiunifaroui percentage of nickel the coarse 
grained basic rocks of the districty 
the gabbros, might also contain more than the 
usual amount of this metal. Moreover it waa 
believed that if the theory held by some geolo- 
gists concerning the origin of the deposits of 
titaniferous magnetite which are associated 
with these gabbros were true, then the msg* 
netites themselves would be found to be 
niokelif erous. The theory is that the gabbroa 
and the associated titaniferous magnetites are 
both of igneous origin, in any one case the 
gabbro and accompanying magnetite having 
both been formed from the cooling of one 
molten mass. Mr. F. J. Pope, M. A., 
at the writer's suggestion, undertook an 
analysis of specimens from a number 
of these titaniferous magnetite deposits in 
eastern Ontario and found the ore to be 
nickeliferous in every case examined. Samples 
of non-titaniferous magnetites from dopcsite 
which showed no evidence of an igneous 
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ongin were on the other hand found to be 
non-nickelif erous. The percentage of nickel, 
together with in Bome cases a little cobalt, in 
the specimens examined by Mr. Pope varied 
considerably, as did 'also the percentage of 
titanium. 

More recently Mr. O. S. James, B.A.Sc., 
examined specimens from two other localities 
for me. One of these from the township of 
Glamorgan gave Mr. James 0.7 per cent, of 
nickel (and cobalt). Some years ago Prof. 
Chapman made an analysis of a sample of ore 
from this deposit and found it to contain 0.06 
per cent, of sulphur. Since Prof. Chapman's 
analysis shows the ore to be so low in sul- 
phur, it seems very improbable that the 
entire amount of nickel found in the sample 
examined by Mr. James occurs as a sulphide. 
It cannot be claimed however that Mr. James' 
analysis indicates the average percentage of 
nickel in the ore, as only one specimen was 
examined by him. 

In the dike which has been referred to, 
samples of which were analyzed by Mr. 
Brock, the percentage of sulphur is only 0.16, 
while the percentage of nickel as before 
itated is 0.612, showing that in this case also 
little of the nickel exists in the rook as a 
sulphide. In both these cases the nickel 
likely exists chiefly as an oxide in association 
with iron, or as a silicate. In the dike 
rock referred to there is considerable mag- 
netite. A sample of ilmenite from Bale St. 
Paul, Que., was found by Mr. James to con- 
tain 0.6 per cent, of nickel. 

The wTiter*s reason for referring to the 
occurrence of nickel in titanif erous magnetites 
in this report is owing to his belief that the 
matter might be of economic interest. 

At the present time little use is made of 

titaniferous ores although it is generally 

admitted that iron smelted from 

onpenor % » % « 

quautj of them m the past was of a super- 
iron tmuteu . 
from uun- ior quality. It is held by some 

and prob»bie authorities that " the verdict 

against titaniferous iron ore has 

been based on insufficient grounds." It has 

also been stated that ' ' these ores yielded in 

England a forge iron which brought double 

the price of common iron," and " it (the 

iron) went to the armor plates of Sheffield on 

account of its toughness, which this iron not 



only possesses but imparts to others in 
admixture." Mr. A. J. Bosei, of New York, 
in quoting these statements, says : ** It is not 
our intention in this article to examine the 
cause of this superiority. In a general way 
we may say that, if it is due to titanium in 
the pig metal, very small quantities of this 
substance are then sufficient to secure such 
results. "^^ It seems to the writer that, if 
this superior quality of iron smelted from 
titaniferous ores is due to the presence of a 
small amount of any substance in the iron, 
the substance is more likely to be nickel than 
titanium, since the metal is present in all the 
ores of this class which he has had examined. 
That some of the nickel contained in such 
ores comes down with the iron on smelting 
them is proved by some analyses which have 
been made for the writer by Mr. James. It 
was found very difficult to get samples of pig 
Iron which had been produced from titanifer- 
ous ores, but one sample of iron produced 
from a mixture of titaniferous and othev ore 
in Quebec was found to contain 0.22 per 
cent, of nickel, and a sample from New York 
State was found to contain 0.20 per cent. 
No specimens of the ore from which this pig 
iron was produced were examined, and the 
percentage of nickel in them may have been 
much less than in the titaniferous ore to 
which reference has been made. 

Mr. William Lawson, B.A.Sc, kindly 
undertook a dry assay for me of a titaniferous 
magnetite containing about 0.1 per cent, of 
nickel. The method followed was that given 
in Kerl's Assayer's Manual, second American 
edition, pp. 300 to 315. After the metals 
(iron and nickel) had been extracted, in the 
form of a metallic button, an aUoy of the 
two metals, from the ore by fusing the latter 
down with fluxes in a crucible, a portion of 
the button was dissolved and the percentage 
of nickel in the alloy was determined by 
means of wet reagents. It was found that 
nearly aU the nickel contained in the ore had 
been extracted in the metallic form along 
with the iron in the button. According to 
Kerl this method of assaying iron ores by 
fusion with fluxes '* gives a very fair and 
accurate idea of what may be expected of any 

3 The Iron Age, Feb. 6th and 20th, 1896. 
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particuUr iron ore in a blast fomaoe, not 
only ai regards the yield of iron, but also the 
composition and action of the fluxes." 

It is claimed by some authorities, as has 
been already stated, that titaniferous ores 
^ have been unjastly condemned, 

of nick«i in and that the difficulties encouut- 

the ore fts an . , 

ai«mantof ered in smeltuig them have been 
unduly magnified, if such be the 
case and they could be used as ores, this 
presence of nickel in them ought to add con- 
siderably to their value. Iron produced from 
them is admitted by all to be of a high 
quality, and if this iron contained even a 
small percentage of nickel, which it has been 
shown to do, the value of the pig metal would 
be increased. At the present time metallic 
nickel sells at about 36 cents per pound. At 
this price of nickel, especially when we con- 
sider the comparatively low price at which 
iron now sells, the presence of even a small 
percentage of the metal in iron would be 
wo]^hy of attention, as the alloy might be 
used directly in the production of nickel- 
steel. In such a case less nickel would 
require to be added to the iron in the pro- 
cess of making steel. A proportion of 0.7 
per cent, of nickel, the amount in the speci- 
men referred to, in an ore would represent a 
value of about $4.50 per ton of ore if all the 
metal could be extracted in smelting, and if 
only half of this value in nickel were 
extracted the value of the resulting iron 
would be considerably increased for use m 
nickel steel. 

It seems not unlikely that deposits of 
titaniferous iron ore exist which contain a 
considerably higher percentage of nickel than 
those referred to, just as some pyrrhotite 
deposits in the Sudbury district and else- 
where contain much higher percentages of 
this metal than do others. 

Molybdenum and Uranium. 

A mineral to which the writer's attention 

has been frequently called in eastern Ontario, 

and of which he has been shown 

Molybdenum , 

Man»uof numerous specimens by prospect- 

withiteel. i i.j 'j. 1.1. * 

ore, IS molybdenite — the ore of 
molybdenum. Many persons have asked if 
there was a market for the mineral. Up to 
the present there has been little demand for 



it. More attention appears to be directed to 
the metal recently for use as an alloy with 
steeL It is claimed that molybdenum and 
some other metals have an effect on steel 
similar to that of nickel when alloyed with 
it In a short article on the subject in the 
Engineering and Mining Journal of New 
York, March 19, 1898, it is stated that ''Some 
mention has been lately made in foreifni 
papers of a new process for making armor 
plate. . . . The Fiench GoTemment has 
bought the right to use this process from the 
inventor, but the details have been carefully 
kept secret. . . . Enough is known of 
the process to lay that it requires the use in 
making the steel of some of the rare metals, 
molybdenum, uranium and vanadium, which 
take the place of nickel in the alloy used. 
We are informed by a correspondent who has 
made many researches into the rare elements 
that agents believed to be acting for the 
French Government are now in this country 
in search of deposits from which these metals 
can be obtained.*' Compounds of molyb- 
denum are used as chemical reagents, aiid 
in giving brilliant blue colors to pottery, and 
also in coloring silks and woolens. Within 
the last &ye years or so it has been found 
possible to produce metallic molybdenum in 
a much purer form than formerly for com- 
mercial purposes. 

Molybdenite is apt to be mistaken for 
graphite, and vice versa, by persons slightly 
acquainted with the mineral. It is composed 
of 59 per cent, of (he metal molybdenum and 
41 per cent, sulphur. 

Molybdenum has been found at many 
places in eastern Ontario. Some of the 
localities where it occurs are lot 22 in the 
second concession, lot 7 in the ninth, and 
other lots in the township of Roes, in 
Renfrew county. It has also been found on 
lot 14 in the fifth concession of North Crosby, 
in Leeds, and at numerous other places in 
our Laurentian rocks. 

It is interesting to note that uranium also 
occurs in the eastern part of this Province. 
Preeenoe of ^ mineral, uran-ochre, was found 

chJSiJtam ta n*»ny y®»" ««o ^*»^°8 fissures in 
iron ores. magnetic iron ore on lot 11 in the 

fifth concession of Madoc, in Hastings county. 
In a letter on Iron Ores of Ontario, Prof. 
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IS. J. Chapman, late of the University of 
Toronto, said : "I have obtained certain 
somewhat curious results which do not appear 
to have been hitherto recognized, and which 
may perhaps interest some of your readers, 
more especially aa these results may not be 
without practical bearings on the value of 
Ontario ores. It has long bee'ta known that 
s?me of the ores in the iron districts of 
Ontario are more or less titaniferous, the 
percentages of titanium being in certain 
examples so high as to render the ore 
unmerchantable, whilst in others it is suffi- 
ciently low to be practically of no account. I 
now find that in almost every non -titan if erous 
magnetite from this region (chiefly counties 
of Haliburton, Victoria, Peterboro*, Hast- 
ings, Prontenac and Addington) traces or 
small amounts of either chrbmium or uranium 
are present, in addition of course to the 
normal components, ferrous and ferric oxides. 
Delicate coatings of hydrated uran-ochre 
were observed about thirty years ago by Dr. 
Steny Hunt on the sides of narrow fi^^sures 
in the Seymour iron deposit of Madoc, and 
this substance was discovered a year or two 
later by the writer, under somewhat similar 
conditions, lining minute cavities in a mag- 
netic iron ore from Snowdon township in 
Peterboro'. But the actual presence of 
uranium as a so-called accidental component 
of our iron ores seems hitherto to have 
escaped recognition. So far as my observa- 
tions go it is only occasionally present ; but 
chromium, on the other hand, although as a 
rule in very minnte proportions is almost 
invariably a constituent of these ores. But 
the curious point is this : when titanium is 
present in an ore both chromium and uranium 
appear to be entirely absent, and the pres- 
ence in a magnetite of either of the latter 
metals appears to exclude that of the other. " ^ ^ 
I have thought it well to quote thus fully 
from Prof. Chapman's letter as he does not 
appear to have published his results in any 
technical journal. 

Aa has already been stated, the titaniferous 
ores from the region which are referred to by 
Prof. Chapman have now, in all samples 
which the writer has had examined, been 

«^ The Toronto DaUy Mail, Nov. 19, 1890. 
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found to be nickeliferous. The presence of 
even a small amodnt of these metals — nickel, 
Oommerciai Chromium and uranium — in an iron 
J^jyjjij ore is of importance if the ore is 

uranium in ^ ^ '^'^ ^^^ ^^® production 

iron ores, gf steel. If these metals are re- 
duced along with the iron the precentage of 
them required to be added to form a steel 
alloy is lessened. Samples of pig iron which 
the writer has had examined have been found 
to contain two-tenths of one per cent, of 
nickel. This amount is small, it is true, but 
if the iron is suitable for use in nickel steel 
in other respects this percentage of nickel 
would add considerably to its value, besides 
improving its quality. Two-tenths of one 
per cent, represents four pounds of nickel 
to the ton, or adds about $1.20 to the ton 
of iron, a sum worthy of consideration when 
thousands of tons of such iron are in demand. 

Tungsten and Vanadium. 

The mineral wolfram, which is a tungstate 
of iron and manganese, was found many 
years ago by Prof. Chapman in a 
boulder of Laurentian gneiss on 
the north shore of Chiefs island, lake 
Couchiching.2^ • This boulder was likely 
carried from the north by glaciers, and it is 
impossible to say how far it was transported. 
The distance may have been small or great. 
Since tungsten is now a substance of con- 
siderable value for use in alloy with steel, 
prospectors among our Archaean rocks should 
be acquainted with the character of its ore. 

Mr. F. J. Pope, M.A., late demonstrator 
in the Kingston School of Mining, informs 
the writer that he finds the titani- 
ferous iron ores of eastern Ontario 
to contain small amounts of vanadium,^ and 
that there appears to be, so far as his work has 
gone, a relation between the amount of titan- 
ium and the amount of vanadium in the ores. 

Iron Ores. 

During the last few months there has been 
some revival of activity in the mining and 
lUTiTai of shipping of iron ores in the eastern 
iron mining, pj^rt of the Province. Ore has 
been shipped from a couple of points on the 
Kingston and Pembroke railroad and from 

"Canadian Journal, 8ad Series, voL L, p. 806, 
and vol. v., p. 308. 
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two or three deposits in Hastings county to 
the Hamilton furnace. Some ore from the 
vicinity of Calabogie has also been shipped 
to the Drummond furnace in the Province 
of Quebec. There is a good prospect of erect- 
ing a charcoal furnace at Deseronto this year, 
and there has also been some agitation for 
the erection of a furnace in the vicinity of 
Bancroft, although it may go to a point far- 
ther west. 

Gold Mining. 

Considerable prospecting has been done for 
gold deposits in Hastings and other counties 

Deioro mine o^ ^his part of Ontario during the 
in Marmor». jj^g^ j^j. ^his is due no doubt 

partly to the revival of interest in gold mining 
which has affected many parts of North 
America during the last few years, and 
partly to local causes, the chief of which is 
the working of the well known Deioro mine 
in the township of Marmora. 

Lead and Bismuth. 

There also appears to be a revival of inter- 
est in the ores of lead. Late in 1897 the 
lead smelting plant which was erected in the 
city of Kingston in 1879 to treat the galena 
from a deposit in the township of Lough- 
borough, known as the Frontenac lead mine, 
was sold to some Toronto gentlemen. They 
also have the Frontenac mine under lease. 
Galena occurs in a number of other town- 
ships in eastern Ontario. 

Bismuthinite, an ore of bismuth, occurs on 
lot 34 in the third concession of the town- 
ship of Tudor, Hastings county, 
of biflxnuthi- The mineral has also been found in 
the township of Lyndoch, Renfrew 
county. Some months ago specimens of 
minerals said to be collected in the township 
of Barrie, Frontenac county, were sent to 
the laboratory of the Eangston Scjiool of 
Mining for determination. One specimen 
sent by John Bey, at Mazinaw lake, proved 
on examination to be bismuthinite, as did 
also another specimen collected by C. H. 
Spencer of Roblin. The metal bismuth is 
used in making fusible alloys, and some of 
its compounds are used in medicine. Bis- 
muth is quoted at from 91.30 to 1.80 per 
pound. 



Marble and Granite. 

Extensive beds of crystalline limestone 
from which marble of good quality can be 
Probabiii^ produced are known to occur in 
Jj^*****"*** different parts of the Laurentian 
■•™pi«^ area of eastern Ontario. Up to the 
present howeYer little has been accomplished 
towards developing the industry, most of the 
marble used in the Province being imported 
from the eastern United States. A marble 
manufacturer informed the writer some years 
ago that chiefly the poorer grades of United 
States marble were marketed in Canada. He 
also expressed the opinion that specimens of 
Ontario marble shown him were of good 
quality and that it ought to be possible to 
develop an industry in the Province. It is 
difficult however to overcome trade prejudices 
concerning marbles and some other mineral 
products. The writer has had some enquir- 
ies from manufacturers in eastern Ontario 
concerning granite suitable for monumental 
and other purposes. No systematic 0xamin> 
ation of the granites in this part of the Pro- 
vince has been made, but it seems not 
imlikely from the great many varieties of the 
rock that are known to occur here that varie- 
ties suitable for different commercial purposes 
can be found. 

A Mineral of the Columblte Oroup. 

For some years crystals of beryl have been 
obtained by different mineralogists from Mr. 
An ooour- Alexander Parks, the well known 
g^ p^ collector of the township of Sebas* 
i^yndoch. topol, Renfrew county. The loca- 
tion of the deposit from which these speci- 
mens came was said to be known only to Mr. 
Parks and to Mr. J. Sullivan, the discoverer 
of the deposit. Although the writer had 
never enquired of these gentlemen where the 
specimens were obtained, he was told by 
members of the staff of the Geolo((icaI 
Survey, who had purchased specimens, that 
the deposit from which they were obtained 
was said to be situated in the township of 
Sebastopol, but that Messrs. Parks and Sulli- 
van declined for some reason to make the 
exact location of it known to the public. It 
seemed to the writer that since the ore of tin 
is sometimes found associated with beryl the 
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deposit might have some economic importance, 
and moreoyer the mode of occurrence of the 
heryl itself would be of interest. For these 
reasons it was decided to be in the public 
interest that the location of the deposit 
should be made known, especially as this 
could work no .injustice to Mr. Parks or Mr. 
Sullivan. The writer accordingly gave all 
the information possessed by him concern- 
ing the specimens of beryl to his assistant, 
Mr. R. T. Hodgson, and instructed him to 
make enquiries concerning the location of the 
deposit while prospecting for corundum in 
the townships of Lyndoch and Sebastopol. 
During the progress of his work Mr. Hodg- 
son met Mr. P. Casey, who informed him 
that he had come across the beryl occurrence 
some time before. Mr. Casey promised Mr. 
Hodgson to show it to the writer, which he 
did some days afterwards. 

The deposit is situated well down the face 
of a high hill, which faces the Quodville road 
on lot 23 in the fifteenth concession of L3ni- 
doch, and is several miles distant from 
the part of the township of Sebastopol, 
in which it had been supposed to be 
situated. The part of the face of the 
hill where the outcrop occui's is cov- 
ered for the most part to a considerable 
depth with a layer of soil and boulders. The 
outcrop itself as now exposed is of small size, 
being about 15 yards in length. The rock 
matter on the western end of the outcrop 

consists of large masses of green 
tion of Um felspar or amazon stone and quartz. 

These minerals show a rather sharp 
contact, and the masses of them have a 
diameter of. some feet. Associated with 
these minerals is some black mica and beryl 
which is imbedded in the quartz. The beryl 
crystals are of different sizes, being generally 
much elongated but with imperfect termina- 
tions. Some of the crystals have a diameter 
of six inches. One crystal was seen imbedded 
in the quartz which had a length of over ^30 
inches and a diameter of three inches. On 
the eastern end of the deposit the felspar has 
a pink or reddish color, and was found on 
microscopical examination to possess a micro- 
cline base through which is set plagioclase, 
thus making it a microcline microperthite. 
The surface of this part of the deposit is 



much broken up, the felspar and associated 
quartz, which is generally smoky in appear- 
ance, being in loose fragments. It is in this 
part of the deposit that the mineral occurs 
which has been determined to belong to the 
rare columbite group. 

On making an examination of the deposit, 
my attention was at once attracted to this 
Euminft- ^^^^ colored mineral. It is black 
Ooiumi$e "^ color, posscsses a sub-metallic 
mineraL lustre and occurs imbedded in 
the felspar. The plates conform some- 
what closely to the cleavage planes of the 
felspar and in soijae cases are of considerable 
size. In. one specimen obtained the diameter 
of the plate was about six inches, and its 
thickness one-sixteenth of an inch. The 
plates in some cases at points on one of their 
surfaces expand into nodules, which thus 
possess one rounded and one plane surface. 
The plane surfaces of the nodules are gen- 
erally quite smooth and well polished, but 
the centre shows a tendency to be slightly 
raised above the other part of the surface. 
The rounded surface of the nodule is some- 
what rough. On the plane surface the 
nodule is seen to have a strongly marked 
concentric structure and a fairly well defined, 
finely radiated structure is also observable. 
The general appearance of the plane surface 
of the nodules and the arrangement of the 
nodules in the felspar can be seen in figure 3 
which is a reproduction from a photograph 
in which a number of nodules of different 
sizes are shown. The arrangement of the 
plates in the felspar is shown in figure 
4. 

The specific gravity of one nodule, weigh- 
ing 7.51 grams, was found to be 5.36. 
Another specimen consisting of two nodules 
joined together and weighing 21 grams had 
a specific gravity of 5.38. Both specimens 
had a small, amount of felspar attached to 
them, BO that the specific gravity given is 
slightly low, but is believed not to exceed 
5.39 or at the most 5.40. This specific gravity 
agrees with that given for some varieties of 
columbite. As the specific gravity of the 
mineral columbite rises, it passes, by substi- 
tution of the element columbium (niobium) 
for tantalum, into the closely related mineral 
tantalite. 
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A part of one nodule was pulverized and always associated with the cassiterite, but he 

digested with sulphuric acid. The solution has found no columbite where cassiterite did 

was diluted and filtered. After the addition not occur in the same vein — sometiines, 

of hydrochloric acid and metallic zinc to the though not always, intimately associated with 

solution it was boiled, when it took on a blue it. The columbite in the Black Hills is also 

color which was retained for some time on associated with beryl. In connection with 

letting the solution stand. This reaction the occurrence of the amazon stone and 

also serves to distinguish columbite from columbite, it might also be stated that colum- 

tantalite, the latter mineral not giving this bite has been found associated with the large 

reaction after being digested with sulphuric crystals of amazon stone which occur in Kl 

acid. Other related minerals however, such Paso county, Colorado. ^* 

as samarskite, give a similar reaction to These and other points of resemblance 

columbite, but the specific gravity and lustre among widely separated deposits of coluir- 

of the nodules distinguish the mineral from bite and related minerals in dififerent parts of 

samarskite. * America are of interest. 

Dr. W. L. Goodwin has made a pre- There is also embedded sparingly in the 

llminary analysis of a part of one of the felspar another mineral which has not as yet 

nodules. Owing to the rarity of the con- been subjected to careful exam- 

stituents of the mineral, and the consequent r«ut«d ination, but it appears to be a 

imperfect methods of separation applicable columbate. It has a vitreous lus- 

to them, his results can be considered only tre, is shining black in color, has a conchoidal 

as provisional. Pressure of other work has fracture and resembles rather closely in 

not as yet permitted a complete quantitati> e general appearance certain specimens of the 

analysis of the mineral. Dr; Goodwin states : natural glass obsidian. Its appearance i» 

*' A quantitative analysis, in which how- not unlike that of samarskite. There is also 

ever the separations were afterwards shown a brown mineral which appears to belong to 

to be imperfect, indicates the following com- the eame chemical class as the two already 

position : described. Some of the plates and nodules 

jj,^^ ngijg 76. 76 per cent. ^^ *^6 black sub-metallic mineral described 

SnOa 0.92 If appear to be more or less intermixed with 

FeO 11.14 It the brown material, which is also probably a 

MnO 10.22 II columbate. The mineral columbite itself ia 

^^^ "-^ " sometimes of a brown color. 

^^ **"^''' ^-^ " In connection with the black obsidian-like 

j^QQ Qg mineral referred to, it is interesting to note 

that Prof. William Ramsay and Mr. M. W. 

Among the rare acids niobic and tantalic ^^^^^ ^^^^^^ published a paper on the 

were identified. The rare earths present ^.^^^^^ fergusonite," which is a mineml 

in this mineral include ceria, didymia and ^j^^^ ^ columbite, being mainly a colnm- 

the yttna group." . bate of yttrium. Fergusonite is also not 

Specimens of the material for analysis ^^,jj^^ ^^^.^j^^ .^ ^^^^^ appearance. In 

have also been furnished to Mr. H. R. Car- ^^j^^ring to their experiments on fergusonite 

veth, B.A., Fellow in Cornell Umversity p^^^ ^ ^^^ ^ ^^^„ ^t^^ ^^^ 

The chief economic interest attached to .. .^ ^^^i^^^^^ ^f heat, accompanying its 

this mineral is connected with the fact that .^ ^j^^ ^^,j^^^ ^^^^^. ^^^ j^^ ^^at it 

Boonomio ** *^"*'^ * Tf '"",°""' . *** *'*! is « true endothermic compound of heUum. " 

£?S5^ '"^**' '"' ""** *'"'* columbite and ^ ^^^^^ ^^ ^^^^^ ^j^^^j^ ^^^^ ^eUum 

the ore of tin, cassitente, are some- 

times found associated. Mr. W. P. Headden "J- ^' Smith, " Eramination of American 

..««.,...,, ., • J V MineralB," Am. Journal of Science, vol. nu., p. 

states*^ that in the deposits examined by * ^ ^ 

him in South Dakota the columbite is not ,«„„ * .^ « j ^u -^m^r- i»»i» 

, • • " Ferflmsonite an Endothemuo Mmeral, Pro- 

*' Am. Journal of Science, vol. zli., p. 90. 1891. ceedings of the Roj al Society of London, vol. B2, 
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is expelled on the application of heat. 
It would be interesting to have some of these 
GaiMdian minerals from the Lyndoch deposit 
examined for the presence of this element. 

ttack tourmaline is quite abundant in the 
deposit, being sometimes in large crystals 
whi^ have the prismatic planes Well devel- 
oped. Pink fluorspar is present filling cavities 
in the felspar, and there is also a little mag- 
netite. 

This association of minerals is characteristic 
of deposits in which columbite and related 
minerals occur. It is interesting to note 
how frequently the more characteristic min- 
erals of this deposit — beryl, tourmaline, 
daor^mr and the rare columbates — are found 
oicarnng together. 

Another point worth mentioning in con- 
nection with this deposit is the form which 
the pink felspar sometimes exhibits. At 
times this mineral occurs in thin plates. 
Thie structure of the felspar in one of the 
columbite deposits of the Black Hills of 
South Dakota has been observed by Mr. W. 
P. Headdeu,^^ who states that '* this felspar 
is probably an alteration product, as is sug- 
gested by its mode of occurrence and by the 
fact that the small spodumene crystals which 
occur in this association have undergone 
complete change." 

80 far as the writer knows the Lyndoch 
deposit is the first deposit in Ontario in which 
minefals of the columbate or tantalate group 
have been found. Samarskite was found 
some years ago in Berthier county, Quebec. ^ ^ 
Beryl, on the authority of Dr. Bigsby, is 
stated to occur on the eastern side of Rainy 
lake, but the reported occurrence 
nrcorreaces does not seem to have been verified 
by workers in that district in recent 
years. ^^ Other localities in Canada where 

** Am. Journal of Sdenoe, vol. xli., p. 90, 1891. 

*^ G. Chr. Uoffmano, Am. Jr. Sd., vol. xziv., 
p. «6, 1882. 

*" *' On the west side of this horn [the northeast 
arm of fiainy lake, called Seine bay], ten miles 



Hs north end, in a narrow side-bay, four 
miles 16ng, I found well characterized prisms of 
bsfyl, and in two spots ; bat I had no time for a 
carefol search for more.*'— The Shoe and Oanoe 
Pietaisi of Travel in the Oanadas, by John J. 
Binsbf, M.D., vol. ii, p. 266. 



beryl is known to occur are Brassard and 
De Maisonneuve in Berthier county, Quebec, 
and on the north shore of lake Kenogami, 
Chicoutimi county, in the same Province. 
Beryl has also been found in a mica 
deposit at Tdte Jauno Cache, Canoe river, 
B.C. 

Considerable work will have to be done in 
removing soil and boulders before a complete 
description of the Lyndoch deposit or of the 
minerals which occur in it can be given. It 
seems advisable that some work should be 
done in opening up the deposit, both on 

account of its scientific interest 
exploration and of the possible economic bear- 

mg w^hich it may have. IHumer- 
ous coarse dikes or veins composed essentially 
of quartz and felspar occur in the distiict. 
Some years ago the w^riter examined dikes 
of this character in the district some 
miles south of the Lyndoch deposit. These 
dikes contained considerable fluorspar and 
thus would seem to have ^been subjected to 
agencies similar to those which have acted on 
the Lyndoch deposit. Moreover specimens 
of a rock similar in mineralo((icai composition 
to greisen, the rock in which tinstone occurs, 
have been obtained not far from the locality 
of these dikes. 

Kyanlte. 

Quite recently while visiting the Golden 
Fleece mining location, lot 25 in the sixth 
Occurrence Concession of Kaladar, the writer 
mineral in ^<>^^^^ the mineral kyanite or cyan- 
Kaiadar. [^ jjj place on the southern half of 

the lot. This mineral, while of little economic 
interest, is of comparatively rare occurrence 
in this country, and it was thought it might 
be well to make a note of its occurrence here. 
Up to within a few years ago the only known 
occurrence of the mineral in Canada was that 
of Wahnapitae station near Sudbury. The 
mineral has also been found on Snake creek, 
Pontiac county, Quebec, and near Summit 
creek, Kootenay, B. C. In Kaladar it 
was found imbedded in small masses 
or stringers of quartz in a mica schist which 
is associated with a mass of coarse metamor- 
phosed conglomerate of the so-called Hastings 
series. The outcrop of the mineral is near 
the contact of the schist with an area of dark 
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basic gneiss, the line of contact being well 
marked by a narrow valley which runs south* 
ward from the point where the shafts have 
been sank on the gold deposit. Associated 
with the kyanite in the quartz is considerable 
magnetite, and since these minerals occur 
near the contact with the basic gneiss it 
would seem as if the iron and alumina might 



have been derived from this rock. The 
mineral occurs in bladed crystals which at 
times approach a subfibrous structure. Most 
of the crystals observed were nearly coloria«, 
but some of them exhibited the-characteiistk 
blue color. Fairly well formed crystals of 
black tourmaline are abundant in soma of 
the quartz stingers in the black gneiss. 



Analyses of Corundum and Corundum- Bearing Rock 



By W. L. Qoodwin 



THE analysis of corundum for the de- 
termination of alumina, oxides of 
iron, silica, etc., was made in the usual 
way by fusion with sodium bisulphate as de- 
scribed by J. Lawrence Smith, 2 » but thesolu- 

Methods of *^^^ ®^ sulphates was divided, one 
analysis, p^j^ being used for the estimation of 
AI2O3 and FejOg by piecipitation, and the 
remainder for the estimation of FcjOs by re- 
duction and titration. The loss on ignition was 
determined by igniting for two hours over a 
high temperature burner. The filtrate from 
the ammonia precipitate was tested for calcium 
.and magnesium^ and found in some cases to 
contain traces. The ammonia precipitate 
was not treated for the separation of calcium. 
Another method employed was by fusion 
with a mixture of eight parts of sodium bi- 
sulphate and three parts of potassium acid 
fluoride. The finely powdered corundum 
was found to dissolve in this flux very ra- 
pidly, but it had the disadvantage of not 
permitting of the estimation of silica in the 
same portion. A third method of attack was 
by evaporation with hydrofluoric acid and a 
few drops of sulphuric acid, the insoluble 
part being taken its alumina. This it was 
proved to be in several cases by fusion with 
-sodium bisulphate, dissolution, and precipi- 
~tation with ammonia in the well-known way. 
TThe iron and alumina were then estimated 
in the part dissolved by the acids. 

Of the following analyses, A, of selected 
'Corundum crystals, was made by Dr. Adolf 

'* American Joumal of Soianoe, 2nd Seriss, X, 
.866. 



Lehmann ; B, of selected grains from corun- 
dum concentrates was made by the writer ; 
and Cf of corundum crystals levigated, — the 
coarser particles being rejected, 
tionsof° was made by Mr. J. Walter 
ooran am. ^^jig j[ ^,^g analysed by fusion 

with sodium bisulphate and C with the mix- 
ture of this salt and acid potassium fluoride. 
With B the hydrofluoric aoid method was 

used. 

Lovoa 

Sample. Al «0, Fe ,0, Insoluble ignitiso. 

A 96.92 .... 1.86 2.49 

S 96*26 0.96 .... 1.98 

C 97.27 0.82 .... 

The silica was determined by Mr. Wells 
in three samples of the corundum ciystals, 
and found to be 0.06, 0.07, and 0.09 per 
cent, respectively. In attempting to get 
sample B into solution by fusion with acid 
sodium sulphate a small quantity remained 
insoluble even after three fusions. Only a 
small portion of this was silica, as was 
shown by evaporating with hydrofluoric and 
sulphuric acids. The remainder yielded 
readily to acid potassium sulphate, and was 
shown to consist of the cerite earths. 

in the library at our command I have been 
unable to find a chemical method for the 
Preparing Commercial analysis of corundum 
£?SS^** ^^^- ^^ attempt has been made 
ment. ^ work out a method based on the 

fact that corundum, especially after ignition, 
is nearly insoluble in hydrofluoric acid, while 
the rock matter, unless it contains such con- 
stituents as barium sulphate, is completely 
soluble. In preparing the samples for treat- 
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meat they were either powdered in a dia- 
mend mortar, levigated, aiid then purified 
Irom metallic iron by digesting with acetic 
vid ; or a weighed quantity was ground in a 
luge agate mortar covered in such a way as 
u> prevent loss. The silica taken up from 
'he mortar was each time estimated by the 
vain of weight, but as it was volatilised in 
the subsequent treatment by hydrofluoric 
-^ddf this was hardly necessary. The ignited 
^nple is evaporated on a water bath in a 
plattnum dish or large platinum crucible with 
40oat 10 c. c. hydrofluoric acid and a few 
drups of sulphuric, the quantity of each being 
increased in proportion to the rock matter. 
The last traces of hydrofluoric acid come 
^way very slowly. The residue is treated 
'▼ith water and a little sulphuric or hydro- 
chloric acid and filtered through a very close 



mL.^ A^^t 



Sample ▲ is from a 600 lb. lot submitted 
to concentration by Prof. De Kalb. 

Sample b is from the oversize from the 
first screening of the 1250 lb. lot (Test B of 
De Kalb's experiments in concentration), 
representing 698 lb. 

Sample c is from the undersize from the 
same screening of the 1250 lb. lot, represent- 
ing 562 lb. These last two samples taken 
together represent the whole lot of rock 
treated in Test B, which would give an average 
of 15.69 per cent. IiLsoluble, and of 1.8 per 
cent, loss on ignition. 

Sample d represents the tailings from 
the jigging in Test A, which had a specifie 
gravity of 2.695. 

Sample e represents a lot from Test B 
which had undergone the following treat- 
ment : 1st, crushed to f in. ; 2nd, screened ; 

1, the 
io a 
•t dis- 
reened 
> over- 
.gnetic 
mp^re 

indum 
nbove, 
gnetie 
p^res. 



fO 






from 

massed 

irator, 

again 



O ^ 

S: 



B 

V ±S3JJ 



J 



ff>»rt III 



Chemical Analysis of Corundum 



a39 



ment they were either powdered in a dia- 
mond mortar, levigated, and then purified 
iroin metallic iron by digesting with acetic 
•«cid ; or a weighed quantity was ground in a 
large agate mortar covered in such a way as 
to prevent loss. The silica taken up from 
the mortar was each time estimated by the 
-gain of weight, but as it was volatilised in 
the subsequent treatment by hydrofluoric 
«oid, this was hardly necessary. The ignited 
sample is evaporated on a water bath in a 
platinum dish or large platinum crucible with 
«Doiit 10 c. c. hydrofluoric acid and a few 
drups of sulphuric, the quantity of each being 
increased in proportion to the rock matter. 
The last traces of hydrofluoric acid come 
«way very slowly. The residue is treated 
with water and a little sulphuric or hydro- 
chloric acid and filtered through a very close 
fthar. The finely ground c >rundum tends to 
jpaas through the filter. The washed insol- 
vble^esidue is ignited and weighed. Three 
vunples of Al treated in this way gave 20.10, 
^.il and 19 28 per cent, insoluble. The in- 
soluble residue from the first sample was 
fused with acid sodium sulphate and acid 
potaasium fluoride, dissolved, and precipi- 
tated with ammonia. The precipitate amount- 
«1 to 20 per cent, of the sample. Trials 
with samples richer in corundum gave fairly 
couoordant residts, although there were oc- 
^•sioiial large variations due probably to 
variations in the procedure. 

The following tabulated results contain the 
Bvaiisof principal information obtained in 
the course of this investigation, 



Soluble 
A1,0,. 

14.99 
16.19 



whioh is still in progress : 

Insol- 
Bimple. nble. 

A 19.96 

19.16 

U.W 

2.87 

90.76 



B 
O 
D 
■ 
ri 
f 
G 



9S.48 
93.01 



2.46 



2.00 



Sample ▲ is from a 500 lb. lot submitted 
to concentration by Prof. De Kalb. 

Sample b is from the oversize from the 
first screening of the 1260 lb. lot (Test B of 
De Kalb's experiments in concentration), 
representing 698 lb. 

Sample c is from the undersize from the 
same screening of the 1250 lb. lot, represent- 
ing 552 lb. These last two samples taken 
together represent the whole lot of rock 
treated in Test B, which would give an average 
of 16.69 per cent, insoluble, and of 1.8 per 
cent, loss on ignition. 

Sample d represents the tailings from 
the jigging in Test A, which had a specific 
gravity of 2.695. 

Sample £ represents a lot from Test B 
which had undergone the following treat- 
ment : 1st, crushed to f in. ; 2nd, screened ; 
3rd, the oversize rough jigged ; 4th, the 
hutchwork crushed and separated io a 
hydraulic classiGer ; 5th, the spigot dis- 
charge jigged ; 6th, the hutchwork screened 
through a No. 30 mesh sieve ; 7th, the over- 
size passed through the Wetherill magnetic 
concentrator, using a current of 0.9 ampere 
to remove the magnetite. 

Sample f represents the cleaned corundum 
from the last operation mentioned above, 
passed again through the Wetherill magnetic 
concentrator, using a current of 16 amperes, 
to remove the ** emery." 

Sample o represents the hutchwork from 
the jigging in Test A, which had been passed 
through the Wetherill magnetic concentrator, 
first with a current of 0.9 ampere, and again 
with a current of 16 amperes. 



Total 
A1,0,. 

84.96 
85 85 



F.O,. 

9.41 
9.71 



SiO.. 



98.21 1.64 
98.78 (by fusion).. 
95.48 0.89 
0.88 



8.86 

■ • • a 

0.40 



Loss on 

ignitioD. 

1.29 
1.72 
1.91 
1.65 

1.68 

.... 
2.19 
1.80 
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The Concentration of Corundum 



By Couftenay De Kalb 



I BEG herewith to submit a report upon 
certain practical tests in the concentra- 
tion of corundum rock, which have been 
made under my direction in the Kingston 
School of Mining. At the outset I wish to 
state that the work done has in- 
2rSSSi5d '' volved comparatively little original 
fSjJtSrJ?* research, the problem being to 
MruDdum ascertain how best to employ the 
customary methods of concen- 
tration in the production of high grade 
corundum concentrates. There exist some 
peculiar difficulties in determining the per- 
centage of extraction obtainable under any 
conditions, since it is not feasible to definite- 
ly ascertain, by any simple direct test, either 
the amount of corundum in the original rock, 
or the quantity remaining in the tailings 
after concentration. Concerning the diffi- 
culties of estimation of the corundum by 
chemical analysis, the foregoing paper by 
Dr. W. L. Goodwin will aflford explicit de- 
tails. The specific gravity method gives 
residtfl of comparatively small value (except 
after elimination of the magnetite), any effort 
to estimate the percentage of mixed bary- 
Bomes in a given sample being futile for pur- 
poses of accurate work. The existence of 
magnetite (sp. g. 4.9 to 5.2) as an associate 
of the corundum (sp. g. 3.9 to 4.11;, and the 
variation in the proportion of these minerals 
in the different sizes of the crushed rock, 
render it impossible to judge more than 
approximately from the specific gravity what 
amount of corundum may be present. The 
fact however that the proportion of magnet- 
ite to the corundum increases with consider- 
able regularity with fineness of grade up to 
Ko. 150 mesh, gives to the specific gravities 
a certain value in comparing the different 
grades. The specific gravity of the whole ore 
appears to be about 2.9, although the deter- 



minations made range from 8.8 to 3.1. Cal- 
culating on the basis of an average specific- 
gravity of 4 for the baryiomes or heavy bodies, 
and of 2. 68 for the gangue, we obtain 23.08per- 
cent. total baryaomes (comprising the oorun-- 
dumandthemagnetite only) in the rock. This- 
result is approximately in accord with the- 
peroentage arrived at by mechanical concen- 
tration, the total concentrates in Test A 
being 18.987 per cent, and in Test B 22.6$ 
per cent, of the rock treated, it being esti- 
mated that the concentrates in Tebt A con- 
tain 87.56 per cent, of corundum and magne> 
tite, or 16.60 per cent, of the total rock 
treated, and that those in Test B contain. 
89.23 per cent, of corundum and magnetite,, 
or 20.14 per cent, of the total rock treated.. 
Consideriog that there has inevitably beeai 
some loss in the tailings, it would seem that 
the calculated percentage of total barysomes, 
although probably somewhat too high, is. 
somewhere near the truth, which would give- 
about 18.44 per cent, of corundum in the 
rock. This, it must be borne in mind, is- 
only an approximate estimate. It has been 
proved however by Test A that it is possible • 
to recover corundum to the extent of 12.74 
per cent, of the rock treated, and by Test B 
to the extent of 15.50 per cent. Taking the 
maximum extraction, this would indicate a 
loss of 15.94 per cent, of the total corundum 
in the concentration. On the other hand the 
average specific gravity of the tailings in Test 
A is 2.742, which would show, on the same- 
basis for calculation, only 0.756 per cent, 
barysomes lost. In Test B the average- 
specific gravity of the tailings is 2.726, equi- 
valent to 0.514 per cent, barysomes lost. It 
should be stated that the figure 2.68 for the- 
specific gravity of barren tailings was arrived 
at by taking the average of the leanest tail- 
ings obtained in actual concentration. Since? 
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Arable white felspar and nepheline. 
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concentn^ation of the tailings with a mag- 
Une aepaiTfirlaas revealed an insignificant number 
ais of corundum, save in some of the 
js from the huddle. 

ie percentage of corundum in the rock 
yted in Test A, as near as «can be esti- 
ted, is 12,74 per cent., and in the ro'^k 
dated in Test B it is 15.50 per cent. The 
3ts of corundum rock upon which these 
determinations were made came from Carlow 
township in Hastings county. The specific 
gravity method was used in making these 
estimates, but, after elimination of the mag- 
netite, this method can be relied upon to 
give nearly accurate results, consistent among 
themselves, and checking up closely with the 
results obtained by chemical analysis. 

The Lines of Treatment 

The crushing tests show that the corun- 
dum rock offers no peculiar difficulties in this 
DirtribaUon respect. From plates I, II and 
JJJJJ^^ III it appears that the crushing 
^d!im^ curve is perfectly normal, a^d in 
mftcnetic. plate I it is shown that the curve 
is elevated, with no excessive production of 
fines, by successive crushing to smaller sizes. 
It was found that in order to liberate a sufli- 
cient quantity of corundum grains sufficiently 
free from gangue to admit of economical clean 
concentration it was necessary to crush to 
No. 8 mesh size ( » 0.0955 iuch diameter). But 
the specific gravity curve (plate II) shows 
that the barysomes resist crushing so much 
more persistently than the gangue that it 
would appear to be desirable to crush no 
finer than j-inch for a preliminary rough 
jigging' -^^ attempt has been made to 
obtain distribution curves of the corundum 
and magnetite corresponding to the various 
sizes (plate II), which is approximately cor- 
rect for the magnetite, but evidently in error 
for the corundum, owing to the difficulties 
with the specific gravity method already 
explained. The magnetite, being carefully 
separated from each grade by the magnet, 
was not involved in the same uncer- 
tainty. 



The corundum has a tendency to break iD> 
the form of tabular plates, so that a consider- 
able percentage of the grains, notably in^ 
the larger sizes, have one diameter less than* 
that aimed at in crushing. This peculiarity 
was particularly marked in the corundunu 
rock from Renfrew county, Brudenell town- 
ship. This tendency fortunately is much, 
less in the finer sizes. The crushing curve- 
of the Brudenell rock is shown in plate III. 
No further tests have so far been made upon, 
this sample. 

It need hardly be pointed out that any 
machine crushing by grinding or sheaiing- 
would be wholly unsuited to the comminu- 
tion of the corundum rock, the wear andL 
tear upon the machine itself being sufficiently- 
prohibitive without taking into consideration; 
the undesirableness of the resultant product 
for concentrat on. Some form of jaw or 
gyratory crusher for coarse breaking, and 
high speed rolls with chrome steel or man- 
ganese steel tires for finer crushing, are the- 
proper appliances. 

Practical Concentration. 

The specific gravity curve (plate II) shows, 
the desirability of separating the coarse Itorxk^ 
To obtain ^^^ ^^^ product in order to derive 
highjrrMie ^^le high grade concentrates witli a 
'™***- minimum of labor from the coarser- 
sizes. These concentrates moreover will c«>n- 
tain a minimum quantity of magnetite. This, 
separation was carried out both in Test A 
and Test B. In the former the rock was. 
crushed to ^-inch before concentration was. 
begun. In the latter, after crushing to }-inch, 
it was screened over a 20 mesh sloping 
screen. It would have been far better to« 
have screened it through a trommel, using a 
No. 8 mesh wire cloth, but a trommel was. 
not available for the purpose. The results 
were so much better in Test B that the ad- 
vantage of the method therein pursued is. 
obvious, so far as the obtaining of a high 
grade of concentrates is concerned. 

The line of treatment followed in the two- 
tests is better shown in the accompanying 
Machines charts (plates lY and Y) than would 
employed, y^ possible by a detailed descrip- 
tion. The machines employed were the com- 
mon Hartz eccentric jig, the Frue vanner,. 
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the vertical line separator (an improved form 
•of apitzlutte), a fixed buddle, and a Wetherill 
cnagnetic concentrator. 

In Test A the appliance chiefly nsed for 
liigh class vrork was the vertical line separa- 
tor. Plate YI demonstrates to 
•oMd in some extent its possibilities, but it 
is evident that much better work 
could have been obtained with it. The 
Hlifficulty of judging |by the eye as to the 
cleanness of the ^concentrates led to errors 
which could only be^revealed by the subse- 
•quenc determination of ^he specific gravities 
-of the products. The fact that on one grade, 
•containing material between No. 12 and No. 
16 mesh, a product was obtained carrying 
98.40 per cent, corundum after elimination 
•of the magnetite, with corresponding tailings 
Jliaving a specific gravity of 2.816, is evidence 
of the possibUity of securing rich concentrates 
^with this simple and inexpensive appliance. 
The results are more clearly shown in tabu- 
«r fonn : 



Product. 

1 


1. 
lb. 


■P.g. 


Peresot. 

conmdum 

after re- 

movinfr 
magnetite. 


1 

TatUnipi 

•Spigot discharge. 


48.456 
6.0625 


2 818 
8.864 




88 40 



Resort was bad to the jig however for the 
treitment of one grade of material in Test A, 
in which its higher efficiency stands out 
prominently, af shown below : 









•» 









^v 



,c^ 



V 



n 

is L 

obser% 

tailings 

of the taL 

tor. The v 

three grades t 

sity, since the q 

products on whick 

small for treatment 

doubt however that . 

ducts should be cleans 

which would give a con 

grade of finished corund ' 

The average specific gravity 

trates (including magnetite) fro« 

line separator in Test B was 3.^ 

the tailings 2.783. The results, 

with those obtained with the jig, art 

in the table on next page. 

Inspection of this table will show ^ 
much more efficient the jig is for the woi 
in hand, a result in entire conformity with 
what might have been anticipated. 

The work done by the Frue vanner was 
unsatisfactory. Better results could undoubt- 
edly have been secured by classi- 
Urm by the fication of the material fed to it, 
»nd the but in any case its capacity would 
be too small to warrant its use. 
With the utmost care the best concentrates 
that could be obtained showed, a specific 
gravity of only 3.4, with corresponding tail- 
ings having a specific gravity of 2.702. The 
concentration on the buddle in Test A gave 



Product 



lb. 



Hntchwork, high grade ooDoentrates 

Soreen diMharge, high grade concentrates 

RaggiDg, low grade concentrates 

Tulmgi, bamfn 



22.696 
15.750 
26.8126 
181.258 



sp. g. 



4.000 
8.668 
2.809 
2.695 



Percent. 
Comndnm 

after 
removing 



98.08 
87.80 
21.41 



The vertical line separator was employed 

-in Test A up -n six grades of stuff, the aver- 

^eiiic»i *8® ^^^^ •^ concentrates to tailings 

Uoe»j«*- being as 1: 6.89. The average 

Harts jiff, specific gpravity of the concentrates 

•(including magnetite) was 3.557, and of the 

-'tailings 2.703. A comparison with the jig is 



concentrates with an average specific gravity 
of 3.699 and tailings with a specific gravity 
of 2.875. This is also unsatisfactory, but 
the material was unclassified, and contained 
a considerable percentage too coarse for this 
appliance. The buddle used, moreover, was 
far from perfect, and was capable of giving 
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R«talto of 
coQccntntion 
with T«rtical 
line Mpar»tor 
*Qd Hiurtz ]ig. 



Appliance 
lued. 



Vertical line 
■eparator . 



Hartz jig... 



Products. 



OoDoentrates No. 12 m^sh 



TaiUngi 

Concentrates 

Tailings 

Ocnoentratee 

TaUings 



M 
(t 
II 
«l 

l( 



12 

16 
16 

ao 

20 



Ooncentratefl *' 24 



Tailings 

Coneentrates 

Tailings 

Concentrates 

Tailings 

Concentrates 

Tailings 



»« 

i( 
•( 
(I 
II 
•* 
•I 



24 
SO 
SO 
40 
40 
24 
24 



Concentrates " SO 



Tailings 

Concentrates 

Tailings 



4t 
• ( 
(f 



SO 
40 
40 



Concentrates " 12 



Tailings 

Concentrates 

TaiUngs 

Concentrates 

Tailings 



ii 
11 
<k 

(( 



12 
16 
16 
20 
20 



Concentrates *' 24 



Tailings 

Concentrates 

Tailings 



II 
II 



24 
SO 
SO 



(• 
«• 
(I 
II 

K 
t< 
II 
• I 
II 
(( 
It 
If 
l< 
l( 
II 
l( 
l< 
It 



II 
I* 
(I 
II 
<i 
<l 
II 
tl 



' • • • ■ • • 



ConceDtrates *< 40 *' 



11 



TaUing« " 40 

Average of all concentrates 
ATcrsge of all tailings . . . . 



Uutchwork (rough jigging) 

Ragging " 

TaOingB " 

/Hntchwork (Ist middle jigging) . 
J Screen discharge " 
] Ragging ** 

iTaflings 



f Hutch work (2nd middle jigging). 



-! 



Screen discharge 
Raging 
ailini 



(I 



It 



^Taflings 
Hutchwork (Srd middle jigging). 



j Screen discharge 



i( 



It 



• ( 




21.969 
6.688 

18.75 

11.S44 
5.26 
S.625 
8.625 
S.OOO 
8.698 
2. SIS 
2.724 
1.875 
5.000 
4.000 

2S.000 

22.000 
1.906 

36.000 
2.375 
0.844 

12.625 
7.000 
6.81S 
5.000 
7.000 
5.600 
7.094 
5.876 
6.594 
5.818 
129.923 
127.765 

244. 
800. 
265. 

18. 
68.5 
102. 
51.5 

15: 



18.6 
26. 
140. 

23. 



40. 

85. 

277. 



Average of all concentrates, in- 
cluding ragging 880. 

Average of all tailings 733.5 



3.350 
2.828 
8.436 
2.809 
3 533 
2.814 
3.571 
2.832 
3.571 
2.777 
S.521 
2.824 
2.904 
2.754 
2.816 
2.777 
3.125 
2.749 
3.205 
2.777 
8.289 
2.801 
S.583 
2.762 
3.703 
2.762 
3.773 
2.762 
3.876 
2.816 
3.333 
2.783 

3.410 
2.857 
2.684. 

4.026 
4.063 
3.144 . 
2.737 

4.018^ 



3.759 
2.958 
2.688'' 

4.083 



3.610 
2.941 
2.713 



8.257 
2.699 



Per cent. Corundum 

after removing 

Magnetite. 



76.08 

69.12 

73.38 

83.20 

73.37 

67.41 

82.76»« 

77.64 

42.70 

63.78 

60.68 

75.08 

75.93 

77.64 

75.09 

62.31 



97.23 
93.82 



conceU' 



lb. 



Sized after 
tration.'^ 

a. 77.19% 1.86 

b. 100.00% 2.125*' 
c 96.88% 1.219 ** 
Emery 3. 68 '* 

90.42 

Sized after concen- 
tration. 

a. 98.08% 7626 lb. 

b. 80.19% 2.875'* 
Emery 1.89 " 

89.51 



* ^ This case may seem anomalous. It is however 
an instance in which magnetite was adherent to 
felspar grains, causing them to follow the corun- 
dum grains in concentration. These being elimin- 
ated by the magnetic separator leave a residual 
corundum of high enrichment. 



*^ Lack of correspondence between the weights 
of the original concentrates and the residual corun- 
dum is due to decrease from elimination of th» 
AMIgBUOtite after conceiitratioo. 
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•only two products, hiads and tailing. Can- 
fiidering these disadvantages its work appears 
less discreditable, and shows that under pro- 
per conditions it would yield high grade con- 
-centrates. 

Mica aad Magnetite. 
The treatment of any slimes from this cor- 
rundum rock is complicated by the presence 
Treatment ^^ lar^e quantities of white mica 

SiSTnd*** (ni«»«<»vi<«)- Since the corundum 
m««n«tius. jjj^g ^ tendency to break in a more 

or less tabular form, its separation from the 
mica is exceedingly difficult. The magnetite, 
on the other hand, breaks into grains of 
average shape, which for purposes of concen- 
tration may be regarded as approximately 
apherical. Hence it is evident that, in the 



The Wetherill magnetic concentrator has 
proven of the highest possible value in elim- 
The weth- inating the magnetic material from 
netic^cUo- ^^® concentrates. It is capable of 
oentmtor. exceedingly delicate adjustment, 
and yet mechanically is of extreme simplicity. 
It has the advantage of lifting the magnetic 
particles clear of the non-magnetic, so that 
the formation of '* nests," with the cf»nse- 
quent inclusion of non-magnetic particles 
with the magnetic heads, is avoided. The 
only loss of corundum in the magnetic heads 
was due to the adherence of some magnetite 
to corundum grains. In the finer grades 
however it was found necessary to resort to 
sizing, in order to insure a corundum ])ro- 
duct free from magnetite. A feature «.>f 



T»ble show- 
ing enrich- 
ment of 
corundum 
concentrates 
by elimina- 
tion of 
E^ngue ad- 
erent to 
.moKnetite. 



Prodact^. 



Concentrator used. 



Original concentrates , 
NoQ'maipietic portion 
Magnetic portion 



Hartz jig. 



Orifnnsl concentrates , 
Non-ma^etic portion, 
Magnetic portion 



Original concentrates , 
Non-ma^rnetic portion, 
Magnetic portion 



Original concentrates , 
Non-ma^etio portion 
Magnetic portion 



Vertical line 
separator . 



Diameter of 
grains, in. 



Specific 
gravity. 



Vertical line 
separator., 



Original concentrates , 
Non-ma|^etio portion , 
Magnetic portion 



Vertical line 
■eparator.. 



Vertical line 
separator.. 



0956 to 


.0148 


.0965 to 


.0148 


.0966 to 


0148 


.073 


to 


.0688 


.073 


to 


0688 


.078 


to 


.0688 



.0688 to .042 
.0588 to .042 
.0688 to .012 



.078 to .0688 
.078 to .0688 
.078 to .0688 



8.610 
8.784 
8.684 



8.860 
8.608 
8.257 



8.424 
8.436 
8.360 



.0688 to .042 
.(*683 to .042 
.0688 to .042 



8.206 
8.228 
8.174 



8.289 
8.811 
8.174 



treatment of these fclimes on any form of 
•contact-surface concentrator, an appliance 
should be used which will give heads, mid- 
dlings and tailings. The heads would then 
be practically free from mica, and would con- 
tain the bulk of the magnetite and the more 
nearly rounded grains of corundum. The re- 
sultant corundum would be a superior abra- 
sive. The middlings would require further 
treatment, and would produce a grade of cor- 
undum which should probably be further com- 
minuted and separated into fine grades by 
blowing into a dust tower. The proper ap- 
pliances then would manifestly be the side- 
1t>ump table (improved Rittinger percussion 
'table) and the buddle, using the spitzkasten 
ior previous classification of the slimes. 



peculiar impurtan e in this machine is that 
by varying the amperage a neat separation 
may be effected between iron-bearing miner- 
als of widely different degrees of magnetic 
attractability. The practical application of 
this feature in cleaning up the corundum 
concentrates occurs in the finishing treatment 
of the highest grade material. The concen- 
trates are first passed through the Wetherill 
magnetic separator with the current adj usted 
to 0.9 ampere. This eliminates all the mag- 
netite. The non-magnetic residue conta n- 
ing the corundum is then again passed 
through the Wetherill machine, using a cur- 
rent of higher amperage. In our experiments 
15 to 16 amperes were found to be sufficient. 
The magnetic prtKluct in this case consists of 
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•oonindum contAining small percentages of 
iron, associated with some very basic silicates. 
This product is practically an emery of rather 
superior grade, and is valuable as an inferior 
abrasive. The residual corundum after this 



Purity of the Concentrates. 

The increase in the purity of the final cor- 
undum concentrates by the elimination of 
gangue adherent to magnetite is shown in 
the table on page 244. 



Tftble Bhow- 
ing effect 
of flneneM 
or dze upon 
gndeof 
ntagiMtite 
- eUminftted. 



Products. 



Origioal coDceDtrate<} . . . . 
NoD-ma^etio portion. . . . 
Magnetic portion 



Original coocentrates . . . . 
Non-ma^etic portion . . . . 
Magnetic portion 



Original conoentratea . . . . 
Non-ma|rnet'c portion . . . . 
Magnetic portion 



Original conoentratea . . . . 
Non-magnMic portion . . . . 
Magnetio portion . . . . 



Original conoentratea ... 
Non-ma|jB^etic portion. . . 
Magnetio portion 



Original concentrates . . 
Non-magnetic portion . . 
Maf^netio portion 



Concentrator used. 



Vertical line separator . 



Vertical line separator. 



Vertical line separator . 



Vertical line separator . 



Vertical line separator. 



Vertical line separrtor . 



Original conoentratei Buddie 



^on-maj^etic portion , 
Magnetio portion .... 



Original concentrates 

Non-magnetic portion. . . . 
Magnetio portion 



Orif^inal concentrates 

Non-magnetic portion . . . . 
Magnetic portion 



Original concentrates . . . . 
Non-magnetic portion . . . . 
Magnetio portion 



Original ooocentratei . . . . 
Non magnetic portion .... 
Magnetic portion 



Vertical line separator 



Vertical line separator. 



Vertical line separator. 



Vertical line separator. 



Original concentrates . . . . 
Non-mafirnctic portion . . . . 
Magnetic portion 



Original concentrates . . . . 

Non magnetio portion 

Magnetic portion 



Original concentrates , 

Non-m«gnHic portion, 
Magnetio portimi 



Vertical line separator. 



Vertical line separator . 



Buddie 



Diameter of 
grains, in. 



.073 to .0588 
.073 to .0688 
.078 to .0(S83 



.0683 to .042 
.0683 to .042 
.0688 to .042 



.042 to .0386 
.042 to .0836 
.042 to .0336 



.0336 to .0278 
.0886 to .0278 
.0335 to .0278 



.0279 to .0211 
.0279 to .0211 
.0279 to .0211 



.0211 to .0148 
.0211 to .0148 
.0211 to .0148 



.0148 to finest 
slimes.... 
.0148 " 
.0148 ** 



Specific 
gravity. 



.073 to 0683 
.073 to .0588 
.078 to .0688 



.0683 to .042 
.0683 t) .042 
.0688 to .042 



.012 to .0336 
.042 to .0335 
.042 to .0335 



.0335 to .0279 
.0336 to .0279 
.0336 to .0279 



.0379 to .0211 

0279 to .0211 

.0279 to .0211 



-.0211 to .0148 
.02L1 to .0148 
.0211 to .0148 



.0148 t3 finest 
slimes .... 
.0148 '• 
.0148 " 



8.806 
8.228 
8.174 



3.289 
3.311 
3.174 



3.683 
8.606 
8.638 



8.703 
8.621 
4.000 



8.773 
3.646 
4.278 



3.876 
3 608 
4.762 



8.703 
8.389 
6.076 



3.360 
3.508 
3.257 



3.424 
8.486 
3.860 



8.633 
3.484 
3.67L 



3.636 
8.671 
8.9no 



8.671 
8 484 
3.731 



3.521 
8.401 
4.645 



8.921 
8 668 
6.026 



"Dal treatment is of great purity, containing 
according to analyses by Dr. W. L. Goodwin 
»bout 0.38 per cent, of ferric oxide. 



It is evident that the elimination of a pure 
magnetite requires reduction of the material 
to grains having a maximum diameter of 
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about .01475 in. (No. 40 mesb^, the increase 
in the specific gravity of the magnetic heads 
Vftiue of fine conforming quite closely to the de-. 
orushiDg. crease in the diameter of the par- 
ticles up to this point, where in the majority 
of cases the specific gravity was approxi- 
mately that of pure magnetite. The mag- 
netic heads from the finer sizes were per- 
fectly black, revealing no adherent quartz or 
felspar, although there is in some of these 
products a very small quantity of adherent 
basic silicates, which are apparently the cause 
of the lower specific gravity in those instances. 
(See table on p. 246). The magnetite should 
prove a valuably by-product, the amount 
present in the corundum rock being approx- 
imately 4.64 per cent, of the total. Analyses 
have shown that it contains 0.03 per cent, of 
sulphur, no trace even of phosphorus, and 
69.09 per cent, of metallic iron. 

The coarser sizes of magnetic heads elimi- 
nated by the magnetic separator require fur- 
ther crushing, after which they can 
of the be returned to one of the niial 

ooftner sizM. ... it 

concentratmg processes, whereby 
the corundum they contain will be recovered, 
and the magnetite itself will be obtained 
with the finer sizes in a marketable condition. 
It has been found by our tests that the mag- 
netic heads coarser than No. 40 mesh elimi- 
nated, carry with them 6.77 per cent, of 
corundum. 

Test A la Brief. 

The original lot of corundum rock taken 
was 550 lb. The total products recovered 
_ , amounted to 517.9679 lb., the miss- 

Products 

won in the ing 32.0321 lb. being due mainly to 
samples abstracted, and partly to 
loss in manipulation. The products recovered 
are distributed as follows : 

Glean oorandnm concentrates. 77.10091b. 

Magnetic heads. 20.0115 " 

Emery 'l.4S60 " 

Tailings 419.4206 " 

Being a total of 517.9679 lb. The percent- 
ages are : 

Clean corundnm concentrates 14. 885 

Magnetic beads 3.825 

Emery 277 

Total concentrates 18.987 

TaUings 81.018 

Total corundom recovered fiomrock.l2. 74 



The grades of corundum concentrates in. 
percantages are : 

Above 95 per cent, pure S6.790 

Between 85 and 90 per cent pare . .21.279 
Between HO and 85 per cent, pare . . 2 461 
Below 80 per cent, pure 89.470 

The average of all corundum concentrates 
shows them to contain 84.11 per cent, cor- 
undum. 

The calculated loes of corundum and mag- 
netite in tailings is 0.756 per cent. (sp. g. 
Low in the 2.742). On the basis of the aver- 
A teat. j^gg gpecific gravity of the original 
rock the loss would be 15.94 per cent., but 
this residt is subject to far more likelihood 
of serious error than that obtained from the 
average specific gravity of the tailings, since 
this was reached by averaging a very large 
number of separate determinations. Further- 
more, examination with a lens fails to reveal 
corundum in the tailings. '^^ 

Test B in Brief. 

The original lot of corundum rock taken 
was 1,250 lb. The total products recovered 
amounted to 1199.8438 lb., or say 
won iJfthe 1,200 lb., the loss being due to the 
same causes as those mentioned 
in test A. The products recovered are dis- 
tributed as follows : 

Clean corundam concentrates. . .201.60 lb. 

Magnetic heads 64 93 '* 

Emery 607 " 

Twlings 928.40 ** 

Being a total of 1200 lb. The percentages are : 

Glean comndom concentrates 16 . 80 

Magnetic heals 6.4075 

Emery 0.4225 

Total concentrates 2i. 63 

Tailiags 77.87 

Total corundum recovered from rock 1 5 . 50 

The grades of corundum concentrates in 

percentages are : 

m 

Above 95 per cent, pure 14.76 

Between 90 and 95 per cent. pare. .87.06 
Between 85 and 90 per cent pare. . 18.71 
Between 80 and 85 per cent. pure. . 8.14 
Between 76 and 80 per cent. pure. . 9.74 

Below 75 per cent, pure 16. 59 

■ ■ - 

'*In a mineralogical examination of the tailiugs* 
made by Prof. William Nieol, of the School of 
Mining, a sample containing by actual ooant 8,234 
separate grains, carried only 26 grains consistiag 
wholly or in part of corundam. 
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The average of all corundum concentrates 
shows them to contain 90. 08 per cent, corun- 
dum. 

The loss of corundum and magnetite in 
tailings calculated from the specific gravity is 
LoMiothe 0.514 per cent. Calculated on the 
""^ basis of the average specific gravity 

of the original rock, the loss would be 15.94 
per cent., but the latter result is undoubtedly 
in far more serious error than the former, as 
previously stated. 

Quality of the Corundum. 

It is impossible to determine the quality of 
corundum for abrasive purposes by its ap- 
Physical pearance, or by chemical tests. 
•aJy toprove ^^^ ^^^ purpose it is necessary to 
T»iiM. manufacture corundum wheels 

from the concentrates obtained, and subject 
these to various physical tests. This re- 
mains to be done and will then be made the 
subject of a later communication. Since 
many corundum wheels are made by a frit- 
ting or vitrifying process, the corundum 
being mixed with fusible clays, moulded, 
dried, dressed, and fired in kilns, the resist- 
ance of the corundum to alteration under the 
influence of long continued high temperature 
is of importance, and an effort was made to 
ascertain the quality of the Hastings corun- 
dum in this respect. It was impossible with 
the means at our command to mal^e a satis- 
factory firing test, since the time of firing 
was too brief, but the results are given for 
what they may be worth. Thirty grams of 
selected corundum, specific gravity 3.91, 
were placed in a clay crucible, with cover 
tightly fitted inside the crucible mouth. 
This was placed inside a second crucible, 
with sand packing between the two, and with 
a cover tightly fitted inside the mouth of the 
outer crucible. This was put into a mufile, 
heated by gas, the temperature gradually 
raised for four hours, charcoal then being 
fed regularly into the muffle to raise the tem- 
pe ature nearly to white heat. This was 
continued for eight hours. The gas was then 
turned ofi*, the muffle closed, and allowed to 
cool over night. The corundum was found 
to be slightly paler in color after this treat- 
ment, wi<h a tendency to reveal the parting 
planes more clearly to the eye, but the hard- 



ness seemed to be unimpaired.* The specific 
gravity of the fired corundum was found to 
bd reduced to 3.846. Although by no means 
conclusive, this experiment raises a question 
as to whether this corundum will prove to be 
adapted for the manufacture of wheels by the 
fritting process, which can be proven most 
satisfactorily by a practical test, tlie firing 
being done under proper conditions in a kiln. 

An Ore of Aluminum. 

The market for corundum is not a large 
one, and it would not be difficult for exten- 
Require- ®^^® works to supply the world's 
Sunifn^um * ^®™*'^^- Hence any widening of 
makers. ^j^^ applicatioii of this mineral 
would be welcome. If it can be produced 
sufficiently pure, and subsequently reduced 
to a sufficiently fine state of subdivision, it 
could be used as an ore of alum nium. The 
standard required by the aluminium manu- 
facturers is stated to be that the alumina 
shall contain not more than 0. 10 per cent, 
silica and not more than 0.05 per cent, ferric 
oxide. Such alumina is ready for the reduc- 
tion pots, and is worth at present about 4^ 
cents per pound at Pittsburgh, Pa., or at 
Niagara Falls, N.Y. The standard for raw 
alumina, previous to purification, requires 
that it shall contain not more than three per 
cent, silica nor more than two per cent, ferric 
oxide, but this is worth only $7 per ton, a 
price too low to admit o^ competition by cor- 
undum from deposits of no greater richness 
than 15 per cent, of that mineral. 

The excessive refinement of portions of the 
process of treatment employed in our con- 
centration tests on the corundum rock was 
in part for the purpose of producing, if pos- 
sible, a grade of sufficient purity to meet the 
requirements of the aluminium makers. We 
succeeded in obtaining a product carrying 
over 99 per cent, of corundum. Analysis 
shows thai this contains 0.4 per cent, silica 
and 0.39 per cent, ferric oxide. Grains of 
corundum selected from these high grade 
concentrates with the aid of a lens to insure 
freedom from adherent silicates showed 0.07 
per cent, silica and 0.36 per cent, ferric 
oxide. From this result it would seem that 
if the standard of the aluminium manufac- 
turers remains as it now is, the corundum 
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must underc^o.a process of purification before 
it can be offered in competition with purified 
bauxite. Whether such purification can be 
accomplished within commercial limits of 
<;oHt, is a question still being investigated in 
our laboratories. Further efforts are also 
be ng made to obtain a purer quality of cor- 
undum by mechanical means. The reduction 
to a sufficiently fine powder, judging by some 
preliminary tests promises to offer no seri- 
ous difficulty. 

Preparation for Market 

At the present time corundum users are 

content to obtain concentrates carrying about 

80 per cent, of that mineral. By 

Production . t ^. * i« 

of various the application of ordinary concen- 
tration methods it has been shown 
that grades can b<) obtained which carry 
practically no impurities, except such as may 
exist in the corundum grains themselves. A 
modem concentration plant, under efficient 
management, following the lines suggested at 
the end of this paper, would produce no con- 
centrates of lower grade tlian 80 per cent. 
It would accordingly be possible to obtain 
different qualities of concentrates from 80 per 
cent, to nearly pure corundum. As produced 
in concentration, these would vary in size 
from No. 4 mesh ( = 0.201-inch) to finest 
slimes. The finer sizes however would be 
less pure than some of the coarser and most 
of the intermediate sizes. These moreover 
would require exact sizing in order to be 
acceptable for the manufacture of corundum 
wheels and artificial oilstones. The coarser 
sizes as produced in concentration might 
require re-crushing after concentration, and 
thus the finer sizes of very pure corundum 
could be obtained. The dust should be 
drawn off by an exhauster and blower, the 
** flours" and grades Itnown as '* crocus" 
being obtained by deposition from the air cur- 
rent on shelves iu a dust tower, in accordance 
with present practice in some corundum mills. 

Schemes of Treatment. 

In a general way it may be indicated that 
in the treatment of rock similar to that 
Three experimented upon at the School of 
ThSr^reSuit? Mining any of the three following 
ingproduet«,|jjj^ of treatment would give good 

results. The first could be relied upon to 



produce concentrates having on an average 
above 90 per cent, of corundum. The second 
would be slightly inferior to it, but is con- 
siderably more simple. The third is also a 
simple process, and should yi^d concentrates 
containing on an average 85 per cent, of cor- 
undum, or even more. It has been assumed 
in these schemes that the concentrates in the 
several hutches of each jig should be com- 
bined as one grade. This would be inadmis- 
sible if it were desired to produce one very 
clean grade of corundum fur aluminium manu- 
facture. It is questionable whether there 
would be a demand for such a pure-grade 
material as an abr<isive at a price sufficiently 
high to warrant the complication of the treat- 
ment needed to obtain it. The methods herein 
suggested could be still further simplified and 
yet yield equally high grade or even higher 
average grade concentrates, but at the expense 
of a greater loss of corundum in the tailings. 
The question of the proper line of treatment 
is one that must be decided in each individual 
case, and will depend upon a multitude cif 
economical considerations. The plans pro- 
posed accordmgly are not intended to be 
taken as necessarily the best under the con- 
ditions that may arise where these corundum 
deposits may be worked. They are merely 
offered as outlines of methods, which, under 
sufficiently favorable conditions as to fuel and 
water supply, and as to transpc^rtation costs, 
could be counted upon to yield satisfactory 
results under competent mill superintend 
ence. 

SCHEME A. 

1. Rook breaker. Product to No. 2 size. 

3 Roils set to |-inch. to 4. 

4. Trommd.0.1inch.{«: g^^Z,^z; *"t^lO. 

( e. Hutch work : to 6. 

6. ** Roughing" Jig. -j f. Raftging : to 9. 

Vir. Tailings : waste. 
8. Rolls for rich oomndum, ^^-inch : to 7. 

7. Single - spigot by- / h. Overflow : to 12. 

draulic classifier. \ \. Spigot : to 8. 

( j. Hutohwork : to 17. 

a « MM^nin^ » TS^J k. Serf en discharge: io2>. 

8 Middhng Jig< J RaeRing : to 9: 

V m. Tailings : waste. 

9 Fine Rolls. To 10. 

10. Single • spigot by- /n. Overflow: to 12 
dranlic classifier. \ o. Spigot : to 11. 

{p. Butch work : to 17. 
q. Ra^ng : to 9. 
r. Tailings : waste. 
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fa. Ut compartment : to 11. 
I t. 2ad „ to 13. 

12. Spitzka8ten...-{ u. 8rd h to 16. 

V. 4th „ to 16. 

.w. Overflow: waste. 
,« « f X. Heads: to 21. 

13. PerciUBion table . . < y. Middlings : to 14. 

-. -,. ,. I «. Tailings : waste. 

14. Finishing percns- ( aa. Heads : to 24. 

sion table 1 bb. Tailings : waste. 

.• « ,., f CO. Heads : to 21. 

16. Bnddle -^ dd. Middlings: to 16. 

I ee. Tailings : waste. 

la Finishing bnddle. . \ Jl' 5^* • *<> 24. 
^.y r._ . .« ^^' Tailings: waste. 

17. Dryer : to 18. 

18. Sizing screens : to 19. 

19. Magnetic Bepara-/hh. Magnetic heads : to 27. 

tor. 1 ampere, t ii. Corundmn : to JW. 
30. Maffnetic separator. / jj. Emery. 

16 amperes. \kk. Comndnm. 

21. Dryer : to 22. 

22. Sizing screens : to 23. 

23. Magnetic separa- f 11. Magnetioheads : to 27. 

tor. 1 ampere. \mm. Cornndum. 
34. Dryer : to 26. 
26. Sizing screens : to 26. 

26. Magnetic separator. / no. Magnetite. 

1 ampere. ( 00. Corundmn. 

27. Magnetite rolls : to 2H. 

pp. lilt compartment : to 14. 

t28. Spitzkasten. < ^^' Jod „ to 16. 

— ord II waste. 

Overflow ; 



rous : t 
v. sw. 



u 



8CHEMK B. 

1. Rock breaker. Product to No. 2 size. 

2 Grizzly, i-inch. ( ?• V/T'"^ ' *^A 
„ ^ „ lb. Undersize: to 4. 

3 Rolls, set to t-mch : to 4. 

fc. Oversize: to 6. 
4. Trommel (series), -j d. Middlings : to 7. 

le. Fines: to 10. 

I f. Hntchwork: to 6. 
-5. "Roughing" jig. ^g. Ragging: to 6. 

_ _. „ ^ „ lb. Taflings: waste. 

6. Rolls : to 7. 

7. Screens or trommels. 5 sizes : prcducts to 8. 

8. Battery of vertical /i. Spigots : to 16. 

line sepirators. Ij. Tailings: to 9. 

9. Fine rolla : to 10. 



10. Spitzkasten. -^m. 3rd 



/k. 



k. 1st compartment : to 11. 
' 2nd „ to 12. 

to 13. 

tola. 



I n. 4th 
\ o. 



It 
II 
II 



11. JiK 



-- Overflow: waste. 
Tp. Hubohwork : to 16. 
iff- i q. RafT^ng : to 9. 
V. r. Tailings : waste. 



12 Jitr I *■ Hntchwork : to 18. 
^- ''*^-\t. Tailings : waste. 

( u. Heads : to 18. 

13. Buddie. < v. Middlings : to 14. 

, . «. . . . ^^- Tailings : waste. 

14. Finishinglx. Heads: to 18. 

buddle.iy. Tailings: waste. 
16. Dryer : to 16. 

16. Sizing screens : to 17. 

17. Magnetic f z. Magnetic heads : to 21. 

separator. I aa. Oorundnm. 

18. Dryer : to 19, 

19. Sizmg screens : to 20. 

20. Magnetic /bb. Magnetite. 

separator. { cc. Corundum. 
^. Magnetite rolls : to 22. 



22. Spitzkasten. 



dd. 1st compartment : to 12. 

ee. 2nd m to 14. 

ff. Srd ft to 14. 

.gg. Overflow: waste. 



SCHEME c. 



1. Rock breaker : product to No. 2 size. 

2 Grizzly l"^* Oversize: to 3. 

'* \b. Undersize: to 5. 
3. Rolls set out to 0.1-inch : to 4. 
4.Tron.»el.{|;0;e»i»^b^^to3. 

f e. Ist Spigot : to 6. 
6. Hydraulic 1 !" ^ " ^l' 

L i. Overflow : to 10. 
f j. Hntchwork : to 14. 

6. Jig. A k. Ragging : to 9. 

t 1. TailingB: waste. 
(m. Hntchwork : to 14. 

7. Jig. < n. Ragging : to 9. 

V o. Tailings : waste. 

f p. Hntchwork : to 14. 

8. Jig. 4 q. Rsmng : to 9. 

V r. Tailings: waste. 

9. Fine rolls : to 10: 



10. Spitzkasten. -( u. 3rd 



f s. 1st compartment : to 11. 
I t. 2nd 



to 12. 
II to IS. 

. V. 4th 11 to 13. 

Lw. Overflow: waste. 



11. Fine 



Hntchwork : to 17. 



/x. 
^^^'ty. Tailings: waste. 



( z. Heads : to 17. 
12. Buddie. <aa. Middlings: to 18. 

(bb. Tailings: wa«te. 
IS. Finishing/ co. Heads : to 17. 
buddle. I dd. Tailings : wa^te. 

14. Dryer : to 16. 

15. Sizing screens : to 16. 

16 Magnetic T ee. Magnetic heads : to 20. 
separator.! ff. Corundum. 

17. Dryer : to 18. 

18. Sizing screens : to 19. 

19. Magnetic fgg. Magnetite. 

separator. \ hh. Corundum. 

20. Magnetite rolls : to 10. 

Production and Prices. 

The production of coi-undum in the United 
States in 1897 is estimated by the En^'neer- 
ing and Mining Journal of New 
York as being 230 short tons, and 
of emery 1,500. tons. This applies 
to finished products, obtained for the most 
part, if not wholly, by washing by the so- 
called '* mulling process." (See article on 
Corundum by C. N Jenks in Rothwell's 
Mineral Industry, vol. V, 1896, for descrip- 
tion of this process.) The price of the cor- 
undum was ?140 per ton, ani of the emery 
670 per ton. The output of American cor- 
undum and emery concentrates in 1895 and 
1896 is shown below, as reported in Roth- 
well's Mineral Industry, vol. V. 



United 

State* 
StAtisticA 
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All of the corundum uaed in America is of 

American production. The imports of emery 

into the United States for 1895 

*'^' were, emery grains, 678,761 lb., 
$25,066 ; emery rock, 6,803 long tons, 



evident that the corundum could be mined 
and milled at a cost so low as not only to 
compete easily with the piresent output of 
that article, but could compete successfully 
with emery, even if the price of emery should 





1896. 


1896. 


Tons. 


Value. 


Price 
per toD. 


Tbns. 


Value. 


Price 
per ton 


Cornndum 

Emery 


885 
1.700 

1 


$ 

53.900 

119,000 


$ 

140 

70 


400 
],560 


$ 

66,000 

106.600 


$ 

140 

70 


1 



980,386 ; manufactured emery, $27,586 ; 
total value, $133,038. In 1896 the imports 
were, grains, 755,693 lb., $28,493; rock, 
6,389 long tons, $119,738; total value, 
$148,231. 

These are the latest (quotations available 
from printed sources. It thus appears that 
Estimates of ^^^ market price of corundum rules 
coS^iif the steady at seven cents per pound, 
onurio field ^^^^ ^f emery at three and a half 

cents per pound. From the conditions 
under which the Hastings County corundum 
is found it may be stated that the cost of 
mining, on a sufficiently large scale, should 
apparently not exceed $1 per ton. The cost 
of milling should be considerable less than 
$1 per ton of the crude rock. Taking the 
average percentage found by practical con- 
centration, viz., 14.67 per cent, this would 
yield 293.4 lb. of corundum per ton. It is 



be reduced. To do this however prepara- 
tions should be made to handle quantities of 
not less than 100 tons of rock daily. Small 
plants would work at a disadvantage that 
mifirht lead to financial disaster. Practical testa, 
of wheels made from this corundum, and a. 
thorough investigation into the worId*s mar- 
ket must be made, as a preliminary to any 
consideration of operating mines and mills, 
on the Ontario deposits. The tests of the> 
manufactured product will be reported upon 
later. 

In conclusion I desire to commend the in- 
telligence and zeal of my assistant, Mr. 
Charles G. Rothwell, to whose excellent 
work is due a very considerable part of the 
practical results of the tests made. I wish. 
also to express my indebtedness to Mr. N. R. 
Carmichael, M.A., for valuable assistance 
in connection with the electrical work. 



Water Powers of Ontario 



By Thomas W. Qlbson 



IN speaking at- Buffalo, N.T., January 12, 
1897, on the occasion of the introduc- 
tion into that city of electric power 
from Niagara Falls, Mr. Nikola Tesla, per- 
1i%ps the most celebrated of living electricians, 
<8poke of a tremendous problem yet to be 
solved in the production of power, 
•adTMtace- to the elucidation of which he had 
^f getting devoted a great deal of attention. 



Without describing the nature of 
this problem, he spoke of it as an effort to 
** evolve means for obtaining energy from 
stores which are forever inexhaustible, to 
perfect methods which do not imply consump- 
tion and waste of any material whatever." 
Even if this stupendous achievement were 
^accomplished however, (as he had little doubt 
it would be), he said his investigations led 
him to conclude that *' under the thepreti- 
-cslly best conditions such a method of obtain- 
ing power cannot equal in Economy, sim- 
plicity and many other features the present 
method involving a conversion of the 
viechanical energy of running water into 
electrical energy, and the transmission of the 
Hatter in the form of currents of very high 
tension to groat distances. Provided there- 
fore that we can avail ourselves of currents 
•of sufficiently high tension, a waterfall affords 
us the most advantageous means of getting 
power from the sun sufficient for all our 
"wants, and this recognition has impressed me 
strongly with the future importance of the 
water power, not so much of its commercial 
value, though it may be very great, but 
•chiefly of its bearing upon our safety and 
•welfare.'* ^ 

All Extensive Region favorable for 
Water Power. 

If Mr. Tesla*s conclusion be correct, namely, 
•that a waterfall affords us the most advan- 
tageous means of getting power from 
^ Hnrthern the sun for all our wants, excelling 
for this purpose not only muscular 
iforce, but wind and steam as well, the rocky 

^ OMsier'i Magazine, March, 1897, p. 886. 



uplands of northern and western Ontario may 
yet be reckoned among the most valuable 
parts of the Province by reason of the vast 
number of waterfalls situated there. The 
main watershed dividing the system of the 
great lakes from that of Hudson bay runs in 
a northwesterly direction from the eastern 
boundary of the Province north of lake Temis- 
camingue to the head of lake St. Joseph on 
the northern boundary, a distance of about 
500 miles. It consists of a tableland or plateau 
rather than a sharply defined ridge, and is 
estimated to have an average width of about 
70 miles, or an area of about 35,000 square 
miles, thus with the slopes on both sides afford- 
ing an extensive catchment surface for the 
streams running to the north and south. Its 
elevation will average perhaps 1,400 or 1,500 
fQet above the level of the sea, or 900 feet 
above lakes Huron and Superior. In places 
it approaches the shore of the latter lake, and 
for the greater part of its extent is situated 
at a comparatively short distance from either 
of these bodies of water. The consequence is 
that the rivers and streams which flow from it 
into the great lakes, though mostly of consid- 
erable volume, are not of great length, and 
their descent is therefore usually rapid and 
abrupt, and marked in many places by cas- 
cades and falls. 

The value of a river of given volume for 
purposes of water power does not altogether, 
FaTormbie ^^ ®^®^ chiefly, depend upon the 
■uSS'of an*o»"i^ o' its fall from source to 
the region, mouth. Of couTse the greater the 
fall the greater the energy possessed by the 
stream as a whole. But it is apparent that 
if the descent be gradual and uniform, or 
approximately so, there will be few places in 
its course where the fall is large enough to 
afford any considerable quantity of power. It 
is only where sudden falls or rapids occur, 
which create a decided difference in the level 
of the water, that the energy of the river ia 
concentrated, as it were, within a short space, 
and can be utilized. The nature of the soil 
or surface of the country through which the 

as I 
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river runs has an important effect in influ- 
encing the habit of the stream in this respect, 
and so deterAiining its value as a producer of 
power. If it be composed of sand, clay, 
gravel, or even the softer and more easily 
decomposed rocks, it will usually be found 
that the river has worn its bed to a fairly 
uniform slope throughout, in which case 
there will be few opportunities of developing 
power from its waters. Even if a slight drop 
should occur, a dam would probably be 
required in order to obtain any considerable 
bead, and the erection of dams, while often 
necessary* and advantageous, involves addi- 
tional expense both in construction and 
maintenance. In a river whose bed is com- 
posed of hard rock, such as is usually com- 
prised in the Lauren tian and Huronian 
formations of northern and western Ontai io, 
the eroding force of the water meets with 
much greater resistance, and its course is 
more likely to be marked by abrupt changes 
of level in rapids and falls, and indeed this is 
characteristic . of many if not most of the 
rivers in those parts of the Province. An- 
other prominent feature of the topography of 
these districts is the very large number of 
lakes, varying in size from mere ponds to 
large and important sheets of water. These 
are either the sources of or tributary to the 
rivers, or expansions of them, and act as 
reservoirs or storage basins, tending to regu- 
late the flow of the water and to render it 
constant and steady throughout the year. 

The character of the country in northern 
and western Ontario is therefore such as to 

niiinitobie P'^^ ^^^ *^ almost illimitable amount 
extent of of water power readily available, 
power. Taking into account the annual 
precipitation of moisture in the form of rain 
and snow, there is no reason to doubt that 
hundreds of thousands of horse power could 
be generated from the waters of streams 
flowing into the great lakes with a minimum 
of trouble and expense. A shorter water- 
shed running from the main one southwesterly 
round the western end of lake Superior 
divides the streams falling into that lake 
from those which find their way into lake 
Winnipeg and so into Hudson bay, and the 
waters running in both directions from this 
divide furnish many fine water privileges. 



similar in character and equally available p 
whUe tributary to the Ottawa river, and ia 
that part of the Province included withiiir 
the boundaries of Algonquin National Park, 
as well as to the south and west, are numer- 
ous rivers of considerable fall and volume, 
from which a very lai^e additional amount 
of power could with little difficulty be ob- 
tained. The streams flowing into Hudsoik- 
bay, such as the Albany, Eenogami, Miasin- 
aibi, Mattagami and Abitibi are of greater 
average length than those running into the- 
great lakes, and as they descend to the leveL 
of the sea, say 600 feet below that of lakea 
Superior and Huron, many falls are to be- 
found upon them, particularly in their upper 
reaches and in the neighborhood of the *^ lon^ 
portages," where their waters are interrupted 
by the hard rocks of the old formations on. 
their way to the more level Devonian plains^ 
bordering on James bay. For the present 
however these rivers are too remote to b& 
regarded as sources of available power^ 
though the time may come when they will 
be called into requisition. But on the Seine,, 
Atik-okan, Wabigoon, Winnipeg and Rainy 
rivers, on the Mattawin, Eammistiquia,. 
Nipigon, Steel, Pic, Magpie and Michipi- 
coton, on the Mississaga, Thessalon, Span- 
ish, Vermilion, Wahnapitae and Sturgeon, 
on the Montreal, Ottawa, Petawawa, Bonne- 
chere and Madawaska, on the Mufkoka,. 
Maganetawan and Severn, and on many 
others, there are numerous falls and rapids, 
waiting to be utilized and capable of doing 
the work now being done by all the steam 
engines in Ontario a hundred or a thousand i 
times over. This is leaving out of view the 
waterfalls already developed and in use in 
the older portions of the Province, as well aa- 
the stupendous eneigies of the falls of the* 
St. Mary acd Niagara rivers, which are 
already, one on the Canadian and the other 
on the American side, to some extent made> 

use of. 

Practical Uaes of Power. 

The rivers enumerated above are situated 
among the forests of pine and hardwood. 
PoMibie which cover so considerable a por> 
in*Nor£ern ^^^^ ^^ ^^^ Ontario, and in many 
Onurio. cases they are contiguous to valu- 
able deposits of ore or mineraL The raW'^ 



Part 111 



Water Powers of Ontario. 



^S3 






niAterial for many industries lies around them. 
The sawm'll, planing mill, sash and door 
factory, pulp mill, match factory and many 
other wood-working industries might happily 
combine abundant raw material and cheap 
power on these streams, while stamp mills 
and other mining plants might be worked 
with profit and success. Other industries, 
such as woollen, cotton and fiour mills and 
chemical manufactories might avail them- 
selves of the cheap power without necessarily 
locating in the immediate neighborhood of 
the waterfall, by connecting themselves with 
it by means of the electric current, though 
for textile, paper and other industries whose 
processes necessitate the use of large quanti- 
ties of clear water, a waterfall convenient 
to means of transportation forms an ideal 
site. Electrically driven railways seem 
likely to come into vogue in this and other 
parts of the world because of their low first 
cost and inexpensive maintenance, and it 
appears feasible to operate electric roads by 
currents generated by the waterfalls on the 
rivers in many parts of the districts referred 
to. Such railways might serve a verjr useful 
purpose in carrying lumber, ore, raw and 
finished material and supplies of all kinds in 
s country where perhaps the volume of 
traffic might not be sufficient to render an 
ordinary steam railway a profitable under- 
taking. 

Water power, wt ether employed directly 
to operate machinery, or converted into 
AdTmUgn ©lectric eneigy for the same pur- 
JowSfSm- P<>8©» ^** many advantages over 
twted^into ^jjQ steam engine. For the same 

'**•'■'• quantity of power, its first cost is 
not usually much greater, and often not so 
great, and once installed it requires little or 
no attention. Its danger to life and property 
b less, it needs no fuel, a consideration 
specially important in Ontario, which has no 
coal beds, and where in time even the present 
abundant supplies of wood will be exhausted. 
Hitherto the chief disadvantage of water 
power has been its immobility. If a water- 
fall was not' conveniently situated, it was of 
little or tio use. If it did not pay to place a 
loaniifactory along side a waterfall, the fall 
could not be brought to the factory. Now 
this has to a largo extent been changed. 



and power can be delivered without 
serious waste many miles from where it 
is electrically produced. The change will be 
still more marked when the problem of 
transmitting electric eneigy through long- 
distances has been thoroughly solved, and 
Nikola Tesla looks forward to a speedy 
solution. 

The presence of so many available water 
powers in the Lake of the Woods, Seine 
River, Wahnapitae and other mining districts 
of Ontario is a fortunate circumstance, and 
cannot but have a very favorable effect upon 
their development. Cheap power meana 
economy in working, and will permit of ore 
bodies being profitably utilized which would 
otherwise not pay for treatment. The 
immense deposits of low grade ore which are 
found north of lake Superior and on the 
Upper Seine are in many cases situated in 
proximity to waterfalls capable of yielding 
hundreds and thousands of horse power at 
comparatively little expense. The impor- 
tance of preserving these water powers as far 
as possible for the general benefit and pre- 
venting their being locked up in the hands of 
speculative individuals who would not use 
them themselves, but who would demand 
hoAvy toll for their use by others, has led to 
the adoption of new regulations under the 
Act respecting Water Powers, (61 Yict.^ 
chap. 8) passed at the last session of the 
Legislature. The principal features of these 
regulations are those which provide for the 
leasing of such powers by the Crown, instead 
of patenting them outright, and for the fur- 
nishing of surplus power by the lessee to 
others on terms to be fixed in case of dis* 
agreement by the Lieutenant-Governor in 
Council. The full text of the Act, which 
was assented to January 17, 1898, and of the 
regulations, which were adopted by Order in 
Council dated June 21, 1898, is as follows : 

An Act respecting Water Powers. 

Her Majesty, by and with the advice ard 
consent of the Legislative Assembly of the 
RMervfttion Provincc of Ontario, enacts as fol- 
wwvVa ^o^8 : The Commissioner of Crown 
Crown lADds Landg may reserve from sale any 
water power or privilege on the Crown Landa 
of the Province, and a sufficient area of land 
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in conaeotioii therewith for the erection of 
buildingti and plant, together with the right 
to lay out and use such roads as may be 
necessary for nassage to and from such water 
power or privilege and hind and may under 
regulations to be approved by the Lieutenant- 
Governor in Council make terms and con- 
ditions upon which such water power and 
land ao reserved may be sold or leased, and 
developed. 

RBGULATIONS BK WATBB FOWIBS.^ 

1. Theie rules and regulations shall not 
apply to water privileges which in their 
Rules sDd natural condition at the average low 
Regulations, g^g^ of water have not a greater 

capacity than 150 horse power. 

2. In granting or leasing otherwise than 
under these regulations any Grown lands 
upon which a water privilege is situated, the 
said privilege shall be reserved to the Crown, 
together with such an area of land in connec- 
tion therewith as shall in the opinion of the 
Commissioner of Crown Lands be required 
for the proper development of the same, and 
the construction of all necessary dams, weirs, 
tunnels, races, flumes, sluices, pits and other 
structures or works, and the erection of build- 
ings and plant for the employment and utili- 
zation of such privilege, and storing grounds 
and yards in connection therewith ; and there 
shall also be reserved in any such grant or 
lease the right to flood any portion of the 
lands so granted or leased upon compensa- 
tion to be made to the owner or lessee there- 
of by the person or persons to whom such 
privilege shall afterwards be leased ; and the 
said water privilege, land and right so reserved 
shall form a separate property to be dealt 
with as hereinafter provided. 

3. The right to lay out and use such roads 
as may be necessary for the passage to and 
from such water privilecce or land shall be 
reserved in all grants or leases of contiguous 
or adjoining lands. 

4. The applicant for a water privilege 
situated on Crown lands shall, if necessary, 
file in the Department of Crown Lands a plan 
and field notes by an Ontario Land Surveyor 

^ Aq Order in Council approved by Bi« Honor 
the Lieutenaat-GoTemor, the 21at day of Jane, 
A.D. 1898. 



of survey thereof ; and also a statement set- 
ting out : 

(a) The location of the water privilege ap- 
plied for, and a description of the land 
required in connection therewith. 

(b) The height of the fall or rapid, the 
volume of water at the average high and low 
stages of same, the estimated capacity in horse 
power of the fall or rapid in its natural con- 
dition at the average low fttage of water, the 
height of the dams or weirs (if any) which it 
is proposed to construct, and the increase in 
the level of the water which such dams or 
weirs will bring about. 

(c) The nature and location of the bosiness, 
plant or manufactory in connection with which 
it is proposed by the applicant to utilize the 
water privilege, and the number of horse 
power which the applicant proposes to develop 
and use (1) within two years, (2) within five 
years. 

(d) The plan by which the applicant pro- 
poses to develop the water privilege, showing 
the dams, weirs, tunnels, racee, flumes, 
sluices, pits and other structures or works 
which it is proposed to build or make in con- 
nection therewith, the estimated co»t thereof, 
and the form in which the power is to be 
used or transmitted, that is, whether by direct 
energy, electricity, compretsed air, 6tc. 

(e) The land or lands which would be over- 
flowed or other vise affected by the raising of 
the water or the construction of the dams, 
weirs, sluices, laces or other works in con- 
nection with the development or use of such 
water privilege and the owner or owners 
thereof. 

6. The Commissicmer of Crown Lands shall 
have power to call for measurements, plans, 
specitications, descriptions, levels, profiles, 
elevations and all such other information as 
he nuiy deem necessary for the proper cson- 
sideration of the application, which shall be 
furnished at the applicant's expense. The 
plans and specifications for the construction 
of the necessary dams, weirs, tunnels, races, 
flumes, sluices, pits and other works for the 
development of such water privilege shall be 
submitted to the Commissioner of Crown 
Lands, if so required by him, and such works 
shall not be proceeded with until the Com- 



Part 111 



Water Powers of Ontario. 



255 



missioner has approved the said plans and 
specificationB. 

6. The applicant shall submit such proof 
of his financial standing and ability to develop 
the said water privilege as shall be satisfac- 
tory to the Commissioner of Crown Lands. 

7. On approval by the Commissioner of 
Crown Lands of an application for a water 
privilege, he may order a lease of same to 
issue therefor, such lease to be for a term of 
ten years, with the right of renewal for a fur- 
ther term of ten years at the same rental, if 
the covenants and conditions have been per- 
formed and fulfilled, and thereafter with the 
further right of renewal for a term of twenty 
years upon such terms and conditions and at 
such rental as may then be provided by law 
or regulation. 

8. The rental under any such lease shall be 
such sum as may be fixed oy the Commis- 
sioner of Crown Lands, and shall be p'«yable 
yearly in advance. Where application is 
made for the right to develop not more than 
half the maximum estimated capacity of a 
privilege at the average low stage of water as 
aforesaid, and where the granting of such 
application would not prevent or interfere 
with the development b} other parties of the 
remaining capacity of the said privilege, the 
Commissioner may grant the same and may, 
if he think proper, reserve a portion of the 
land connected with the water privilege, pro- 
vided that in any such case the Commis- 
sioner may issue a lease or leases for the re- 
maining capacity of the said privilege, and 
the remaining lands connected therewith. 

9. The right of timber owners and others 
to drive their logs down any river, stream or 
other body of water, as now by law estab- 
lished, shall not be interfered with, lessened 
or restricted by the granting of any such 
lease ; and if any dam, weir or other struc- 
ture be erected or built in coimection with 
the development of any such privilege, with 
the object, intention or effect of damming 
the water or impeding the flow thereof, full 
and proper provision as now by law required 
shall be made by the lessee for the passage of 
logs and timber over and through the same. 

10. The lessee under any such lease shall 
not destroy or obstruct the navigation of any 
river, stream or body of water previously 

4 M.— in 



navigable, but shall provide such locks, canals, 
passages and other means as may be neces- 
sary for the proper and safe surmounting or 
passing of any dam, weir or other work made 
or erected by the lessee. 

11. The lease shall also provide — 

(a) For the development and use within a 
period to be named in the lease of at leaot 
one half the power proposed to be developed 
and used, and for the development and use of 
the full capacity of the privilege estimated as 
aforesaid, or of the remainder of the power 
proposed to be developed and used, as the 
case may be, within a further period to be 
named in the lease. 

(b) For the use by other parties than the 
lessee of surplus or unused water or power 
not required by him for the purposes of his 
business, plant or manufactory on such terms 
as may be agreed upon ; and failing an agree- 
ment between the parties as to the terms and 
conditions on which such surplus or unused 
water or power may be used, and the remuner- 
ation to be paid therefor, the Lieutenant 
Governor in Council shall have power to fix 
and determine the same, and any Order in 
Council fixing such terms, conditions and 
remuneration, shall be final and conclusive 
and binding upon all parties concerned. 

(c) For the erection and maintenance by 
the lessee of a durable and efficient fish way 
when so required by the proper officer or 
authority in that behalf. 

(d) Failure or refusal of the lessee to com- 
ply with the conditions of the lease, or de- 
fault in payment of the yearly rental for 
ninety days after the same falls due, shall 
work a forfeiture of the lease. 

(e) During the continuance of the lease, 
the lessee shall keep and maintain all dams, 
weirs, tunnels, races, flumes, sluices, pits 
and other structures and works necessary for 
the development and use of such privilege in 
good repair and condition, and shall not wil- 
fully or otherwise injure or destroy the same 
or any part thereof, but at the expiry or 
sooner determination of the said lease, shall 
leave all such structures and works in good 
repair and condition, and so that their subse- 
quent usefulness shall not be lessened by any 
act of the said lessee. 
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(f) At the expiry or sooner determinAtion 
of the lease, the water privilege shall revert 
to and become the property of the Crown as 
fully as if no such lease had been granted, 
together with all dams, weirs, tunnels, races, 
flumes, sluices, pits and other structures or 
works made or erected by the lessee in con- 
nection therewith, and all buildings erected 
on laud covered by the lease ; but the lessee 
shall be allowed a reasonable time to be fixed 
Dy the Commissioner of Crown Landh in 
which to remove all machinery employed by 
him in the development and use of the privi- 
lege, failing which removal such machinery 
shall become the property of the Crown. 

(g) Where there is more than one applicant 
' or a waterprivilege the Com missioner of Crown 
Lands may, at his discretion, put the same up 
at public auction or tender, subject to the fore- 
going conditions, to be awarded to the highest 
bidder or tenderer for a lease thereunder. 



(h) If at any time or times after the 
privilege has been developed, either ia- 
or to the extent to which the lessee iai 
by the lease to develop the same, 
lessee shall continuously neglect for tl 
of one year effectually to produce 
from the said privilege, either for 
use or for that of other persons, 
hindered by unavoidable accident, th^ 
tenant-Governor in Council may oi 
direct the said lease to be forfeited 
celled. 

12. Where a water privilege is ap] 
by a municipal corporation for the pi 
supplying water, power, light, or heat] 
use of the inhabitants thereof, the 
sioner of Crown Lands may issue a 
said privilege to such corporation if ot 
entitled to receive and hold the 
such special terms and conditions and 
rental as he may deem proper. 



Placer Gold on Vermilion River, 



By Arthur H. Qracey 



IN obedience to the instructions received 
from the Director of the Bureau of Mines 
on the 18th of May, I left Gananoque on 
the 19th to examine the reported finds of placer 
gold along the Vermilion river in the sur- 
veyed townships of Wisnor, Capreol, Norman 
and Hanmer, and in the unsurveyed territory 
lying north and west of these townships. 

I proceeded to Wahnapitae station on the 
Canadian Pacific Railway, where I was joined 
On Wfthna- ^Y ^^- Charles Henderson, forest 
andMa^y ranger, who accompanied me on the 
^•y- trip. A couple of days were occu- 

pied in making arrangements, and <m Mon- 
day, the 23rd, we left for Wahnapitae lake, 
lying northeast of Sudbury. I heard that 
gold had been found on Massey creek, which 
flows into the bay of the same name at the 
southern end of the lake. On Tuesday I 
went over to the creek and found about half 
a mile from its mouth four men working with 
a rocker. They had put in a small wingdam, 
thereby diverting a portion of the stream 
from its regular channel, and were washing 
the gravel from the bed of that portion. They 
were using mercury in the riffles of the 



rocker, and I could not tell whether 
was any gold in it or not, but, judj 
the appearance of the mercury, thei 
little or none. I also parined some 
gravel they yiere rocking, but found n< 
There are some extensive beds of 
around Massey bay, rising from 60 to 71 
above the water line, but I found no 
any of them. 

On Vermilion River. 

On Wednesday, the 25th, we crossf 
lake to Skynner's bay on the west si( 
Mamhyiake Wahnapitae lake, from whi 
on Vermilion chain of three small lakes and 

river. 

portages form a connecting 
with the Vermilion river. We reached j 
latter that night, opposite an expansion 
Marshy lake, in the northwest corn< 
Capreol. On the east shore of thift 
numerous holes had been sunk in a 
bed of some extent. I found near the 
and near the surface a couple of colors in 
pan. In two holes sunk to a depth of ei 
and 12 feet farther inland, I found mei 
traces of gold. I also examined a couple { 
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creeks enteriDg near this point, but found no 
favorable indications. 

From Marshy lake we moved up stream to 
a point called Bacey's camp, in the northeast 
jy^yc^'f^ corner of Hanmer. At this place 
Camp. j.jjg jjjgj. discovery of gold is re- 

ported to have been made l>>Bt fall. On both 
sides of the riVer there are large beds of gravel, 
carrying fifold in varying quantities. Oppo- 
site the camp on the east bank of the river I 
found traces of gold in the grass roots, and 
from a hole about three feet deep. On the 
ridge about 160 yards from the river, and 
probably 15 feet higher, I got over 30 colors 
to the pan, but they were quite fine. 

Before proceeding further it may be as 
well to explain for the benefit of those not 
Color and accustomed to mining phrases what 
'™**- is meant by the words ' color ' and 

* trace,' and about what value per ton or 
cubic yard of ii^^vel a certain number of col- 
ors would indicate. A small particle of gold 
visible to the naked eye, or under the ordin- 
ary magnifying glass, is called a color ; conse- 
quently, if after washing a pan of gravel five 
or six particles or specks of gold are seen, 
they are spoken of as colors. The term trace 
of gold is used more particularly in connec- 
tion with asisaying, and means that there is 
gold, but in such small quantities as to make 
an estimate of value per ton difficult. A 
cubic yard of dry gravel will weigh about 
2,900 pounds. From 12 to 14 cubic feet of 
tightly cemented, or about 18j^ cubic feet of 
loose gravel, will weigh a ton. An average 
pan of gravel will weigh from 20 to 30 pounds, 
according to moisture. There are about 132 
average panf uls in a cubic yard. 

As an example of value per ton or cubic 
yard, I got from a panful of this Vermilion 
gravel 34 colors visible to the naked eye, but 
which showed under the microscope alto- 
gether 44 colors. The combined weight of 
these colors was 1.3 milligrams, which, taking 
the weight of the gravel in the pan at 20 
pounds, would give a value of about eight 
cents per ton, or ab'mt 12 cents per cubic 
yard, taking the gold at $20 per ounce, which 
is more than it would be worth. These were 
average colors ; the largest weighed .5 milli- 
gram and the smallest, as mentioned, was 
invisible to the naked eye. 



Above Dacey's camp we passed numerous 
beds of gravel in which prospect holes had 
been sunk, but only few to a gnacer dej^th 
than three or four feet. Paniiings 
nearitoas from the majority of these showed 
little or no gold. At one or two 
places, some two or three hundred yards from 
the river, I found a color or two in nearly 
every pan. This was just below Ross lake. 
Lying about half a mile east of Ross lake is 
another small lake, tlie ridge between being 
all gravel and carrying gold. There was a 
party of prospectors camped on this ridge, 
but little development work had been done. 
Several holes had been sunk to depths of 
from eight to 12 feet, and there was wnter in 
the bottoms of most of them. There was 
little variation in the value of the gravel from 
the surface to the depth reached. It would 
average fr. m 15 to 30 colors to the pan. One 
pan from this place contained 105 colors, I 
was told. This deposit extends for some dis- 
tance in a northerly and Southerly 'direction. 
On the west side of Ross lake there had been 
some prospecting done also ; one hole about 
12 feet deep was on the bank of a creek about 
a quarter of a mile inland from the lake, and 
showed traces of gold. The next expansion 
of any consequence was Fraser lake. A creek 
enters from the west, and at the junction J 
found somewhat coarser gold than the average 
of that below, running from three to five 
colors to the pan. 

Along the banks of the next lake there 
have been several claims taken up and several 
shallow holes sunk. A short distance from 
the east bank of this Uke high blufis of Huron- 
ian rocks rise, and the strip of gravel be- 
tween their base and the shore caiiies gold 
averaging from seven to 12 colors to the pan. 
Sault Ste. Marie parties have taken up some 
claims here and above, and they informed me 
that they intended making preparations to 
sink to bed-rock. One hole in this vicinity, 
sunk to a depth of 10 feet, passed through 
about three feet of soil, then two feet of gravel 
carrying from 10 to 12 colors to the pan. 
Below the gravel was a layerof sand, andbelow 
that again a sort of hardpan. Neither in the 
sand or next the hardpan was there any gold. 

()n the banks of Gibson lake, the next of 
consecjuence, were several locations. One on 
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the west side, where a small creek enters, 
coven some favorable looking gravel, and 
LocationB pannings from the surface to a depth 
*S!Je*o*b? ^^ ^v® ^®®^ showed on the average 
eon lake, about 15 colors. There is a good 
opportunity for the owners of this claim to 
do development work', as the creek would 
furnish them with a fair head of water. At 
the head of Gibson lake is a deposit of fine 
sand canying traces of gold. Above Gibson 
lake deposits of gravel are scattered along as 
shown on the accompanying map. The 
greater part of it has been claimed, but, with 
the exception of a few fihallow holes, no work 
has been done. At many points my samples 
contained no gold, but when they did it was 
about the usual amount, a few fine colors. 

Around the old Hudson's Bay post, on 
what we called Post lake, there is a large 
Showinn at ^>^®^ ^^ gravel, and samples taken 
Compw^i^^™™ the bank showed coarser gold 

^^ than was found lower down stream, 

but no increase in quantity. About 20 acres 
surrounding the Post are cleared ; the balance 
of the country for some miles west was 
covered by green pine. There is a creek 
from the west entering the next lake above 
Post lake, which passes through gravel for 
about three miles. A party of prospectors 
was camped on it, near the lake. They had a 
cut opened up on one of the bars of this creek 
about 15 feet long and four feet deep. The 
gravel was somewhat cemented, and carried 
coarser gold than any I bad hitherto found. 
The owners purpose working up the creek 
^ith a bed-rock sluice, which would prospect 

he deposit very well. 

Above this point to the headwaters of 
tha Vermilion we did not notice so many dis- 
covery posts, although most of the land has 
been taken up in large tracts. Gold is found 
in the surface gravel in many places, but I 
noticed little difference from the average, of 
that down stream. 

Wahnapitae River and Onapins: L^lce. 

From the headwaters of the Vermilion we 
portaged into Wahnapitae waters. The latter 
Exploring ^iver encircles the head of the 
^^^PPJI^^ former to the northwest. The 
river. gravel beds continue about the 

same, and down the Wahnapitae a couple of 



miles from where it leaves Islet lake T sunk 
a hole through about three feet of sand, then 
came into gravel carrying a few fine colors to 
the pan. In another hole half a mile farther 
up stream, which was about six feet deep, the 
gravel showed at the surface from 10 to 16 
colors to the pan, and below the gravel was a 
streak of fine sand lying on the bed-rock 
which carried no gold. 

Although we met a larg^ number of pros- 
pectors scattered along the river we found no 
one doing any actual prospecting or 
depth of the development work, and of course no 

fp%ftii beds. 

'' dust " was being taken out. The 
rush appeared to be to secure locations. No 
one, so far as I heard or found, had reached 
bed-rock on the Vermilion, and to do so in 
many of the beds would be an expensive 
operation, as it is no doubt in many places 
far below the surface, possibly 100 feet or 
more at some points. Water would be en- 
countered at moderate depths, and the (iravel 
would require careful timbering. There is 
an extensive territory in the Vermilion and 
Wahnapitae basins (and possibly extending 
west to lake Onaping, as I found traces of 
gold on the banks of that lake)oontaining large 
deposits of auriferous gravel. Little of the 
gravel sampled along the route would go more 
than from 12 to 15 cents per cubic yard; the 
average was much less, although pans have 
been washed that would indicate a value of 
from 50 cents to (1 per cubic yard. 

Qeneral Conclusions. 

In California ground has been worked at a 
profit by improved hydraulic methods which 
yielded only three cents per ton, 
ingB in Caii- and in British Columbia gravel is 
handled at a profit which yields 16| 
cents. per cubic yard. This method could not 
be used on the Vermilion to any extent, first 
because there is not sufficient fall to get a 
strong head of water, and secondly there 
would be no dumping ground for any quantity 
of tailings. With the improved chain bucket 
dredge, gravel has been handled at a cost of 
from three to five cents per cubic yard. A 
dredge of this type is calculated to handle 
from 60 to 100 cubic yards per hour, and 
rec^uires only enough water to float it and 
wash the gravel. One of these in operation 
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in the Western States was recently visited 
by the writer. The machinery, consisting of 
a large boiler, engine, pumps, donkey en- 
gines, etc., was compactly placed on a flat 
bottomed barge or scow. The elevator 
buckets were attached to an endless chain 
ladder which passed over revolving drums or 
cylinders at the upper and lower ends of the 
carrying frame, the principle being the same 
as a grain elevator in a flour mill. This 
frame could be lowered so that the buckets 
would take gravel from any depth leas than 
dO or 60 feet below water. At the top the 
gravel was dumped into a large hopper into 
which also about 400 miner's inches of water 
was flowing from a Chinese pump. From 
the hopper the gravel was washed into the 
sluices, two in number, which, elevated above 
the machinery, ran parallel from the forward 
end back far enough to clear the stem. 
These sluices had a fall of about one inch to 
the foot. Baised a few inches above their 
bottoms and running their entire length was 
a system of iron screens. Each screen was 
about three feet long and arranged with a 
slight drop from one to the other. All the 
coarse gravel, etc., was carried over on top 
of these screens, while the fine stuff containing 
the gold passed through on to burlap and 
Canton flannel which lined the bottoms. The 



gold was caught in the fibres of the burlap 
and flannel, whence it was recovered when 
cleaning up by careful washing in a vat or tub. 
These washings of course contained a large 
amount of black sand, and they were after- 
wards carefully passed over amalgamated 
plates to separate the gold. This plant 
was handling about 100 cubic yards of 
gravel per hour, and was being operated 
at an expense of less than $75 per day of 24 
hours. 

The deposits on the Vermilion river show 
water action, and necessarily of a much larger 
body than that now existing. The coarsest 
of the gold under the microscope appears 
mostly in thin plates and flakes with rounded 
edges, while the finer colors are more 
*'shotty " in form. 

To estimate the probable value of these 
placers would be impossible until more actual 
development work has been done. They are 
not '* poor men's diggings " so far as can be 
fudged at present, and whether they will im- 
prove in value as bed-rock is approached, 
which in a general sense is the case with 
placer diggings, remains to be seen. 

My examinations were necessarily super- 
ficial. To make them more extended would 
require considerable time, with a chance to 
do more work of a practical nature. 



Mining Schools and Classes 

Kingston School of Mining until the close of the regular session. Two 

,-,,-„. ^ ^, 1 # xi^ 01 these have entered upon a degree couise. 

The following report on the work of the t 1. xi. i.i_ t» i. . 1 j .i. 1 

T^. ^ a 1 1 r »*. • "1.1 In both the Prospectors class and the class 

Kingston School of Mining is made to the .,. r 1 -^r- .» 

u J J X r T oc ^orio V i.1- studying for a degree in Minmg there are 

Bureau under date of June 26, 1898, by the ' ® , t^ • * ., t^ 

T-w- X * XV CI 1 1 ™6ii "om nearly every Province of the Do- 

Director of the School : • 1 j- d x- u ^ 1 v j xt 

, X- X X ^ XI- /<*xi mimon, including British Columbia and Nova 

In presenting to you my report of the fifth c^. tjji -cjxx . *., 

• * xv « 1 1 f *». . x 1 Scotia. I add a classined statement of the 

session of the School of Minine, I have in , * x j x 

^, - , , ® . , numbers of students : 
the first place to note a consider- 

of 'thJ*^***° able increase in the number of Mining Engineerini< (Degree Course«) .... 30 

^^'^^ students who have attended classes Mining Engineering (Prospectors' Oourae.) 26 

1.U o u 1 rru u X 1 • * 11 Other Engineering Gonrses 6 

m the School. The number taking a full v te ' Med' 

course in Mining Eugbieermg has iiicreasertl Oiher Courses ..... 129 

from 13 for the session 1896-97 to 3u for the 

session just closed. Tlie total number of ^^3 

students registered was 191 ; for the session Deduct, counted twice 2 

1896-97 it was 172. The Prospectors' course 

was attended by 25, several of whom remained Total number registered 191 
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Outside Classes. 

Outside classes were conducted last sum- 
mer by myself and Mr. F. J. Pope in Ban- 
Schools in croft, Marmora and Madoc, and 
Mrt^Sr^ere attended by 109 students, 
ProTince. many of whom, as is usual with 
these classes, could be present only occasion- 
ally. No attempt was made to give theo- 
retical instruction, except a few essential 
working ideas in Mineralogy and Geology. 
The greater part of the time was spent in ex- 
amining rocks and minerals, in testing their 
properties, and in assaying samples for gold 
and silver. Instruction was also given in 
sampling and in the use of the miner's pan. 
Several prospects were visited at the request 
of the owners, and attention was directed to 
the possible discovery of tinstone, corundum, 
and other valuable minerals not being then 
searched for by prospectors in that district. 
The number of students in attendance were : 
At Bancroft, 41 ; at Madoc, 33 ; and at 
MarmorA. 35. The Bureau of Mines collec- 
tion at Marmora excited much interest, and 
was found very useful for instruction pur- 
poses. These collections, now installed in 
five mining centres in the Province, were 
suggested by Mr. Hamilton Merritt, and pre- 
pared in the School of Mining. Their use- 
fulness amply justifies both Mr. Merritt's 
foresight and the expenditure incurred by 
the Government. 

Mr. Hamilton Merritt held classes in the 
western part of the Province, and reports as 
follows : 

* The desire for prospectors' classes dur- 
ing the winter or early spring has been 
Schools In expressed more than once, and par- 
^rtTf'S?" ticularly in the Rat Portage petition. 
Province, j^ was urged, with reason, that 
more time could then be given to this kind of 
work, before the rush of summer business 
came on. The experiment of holding four 
prospectors' classes in western Ontario dur- 
ing the winter and spring of the present year 
was therefore made, and while the attendance 
was on the whole not larger than the previous 
occasion on which classes were held in the 
west, it was much more regular. The classes 
at Rat Portage and Sault Ste. Marie were 
decidedly larger, Sudbury was about the 
same, and Port Arthur was a smaller class 



owing to Fort William men not co-operating 
as formerly. 

*The classes were held at Rat Portage 
January 24-February 4, Port Arthur Febru- 
ary 7-19, Sudbury Msrch 21-31, and Sault 
Ste. Marie April 6-16. At theie four towns 
Wnerai ooi- ^^® Government collections of min- 
Wntiona. erals and rocks had been placed. 
These ooltectioiis were originally suggested 
by myself, largely in the hope that they would 
become the nuclei of good local collections. 
This desirable object has not yet been carried 
out at any of the above mentioned places, 
but it is receiving consideration, and a com- 
mencement has been made. The collections 
proved most useful for the purposed of in- 
struction, and no doubt will be occasionally 
referred to for comparison of samples of ore 
and rock. 

' The work of the classes was on somewhat 
similar lines to those previously adopted by 
intcrent In ™® ^^' giving prosptctors practical 
the work, instruction. Advanced character of 
work was undertaken by some of the students 
who had previously attended my class, and 
in one instance some very creditable apparatus 
had been made as a result of my previous 
class. It is somewhat difficult to know 
exactly how much interest a community is 
going to take in a prospectors' class. Where 
there is no local excitement, due to discovery 
or speculation, but few persops may avail 
themselves of the instruction, even if the same 
is gratuitous. This was seen to be the case at 
Sudbury, where, although 31 attended the 
classes in the aggregate, the average and con- 
stant attendance was small. At Sault St-e. 
Marie the smallest class in the west assembled 
in 1896, but this yeir I had there the largest 
both in point of general numbers and con- 
stant attendance. This was due to the dis- 
covery of gold in Michipicoton and the general 
local interest displayed in the same. The 
total attendance at Rat Portage numbered 61, 
and the class at Port Arthur 33, the total 
attendance in the four classes being 192. I 
must acknowledge the kindness of Mr. Con- 
nor at Rat Portage, Mr. Burk at Port Arthur, 
the school board at Sudbury, and the trustees 
of the Mechanics' Institute library at Sault 
Ste. Marie, in placing rooms at the disposal 
of the class. 
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' Regarding the general benefit of these 
classes, the result of my experience would in- 
dicate to me that theoretical teaching of 
classes of this sort is not of much use to pros 
pectors, but that practical benefit in sampling 
and field-testing and determination is derived 
from them.' 

The experiment of keeping the mining 
laboratory open all summer was not an un- 
qualified success, and I cannot advise a repe- 
tition of the experiment. * During the year 
since my last report 13 lots of ore have been 
tested and there are now on hand awaiting 
treatment three lots. The Professor of Min- 
ing Engineering reports fully on this sub- 
ject. 

Mlneralos:y and Assaying. 

Prof. Nicol reports : * The illustrative 
specimens, models, etc., in the lecture-cabi- 
Prof. Niooi'i ^^^ have been materially increased 
report. ^^ ^jj^ result of my sojourn in 

Europe. Two cases still remain to be un* 
packed and a case of fine specimens valued at 
|100 is waiting in Freiberg till I can send 
over Canadian specimens in exchange 
for them. The general collection has 
been considerably increased from various 
sources. 

* A new feature of the work was a short 
course of evening lectures, illustrated by 
lantern slides, to supplement the regular day 
lectures. About 100 lantern slides have been 
secured for future use, and it is my intention 
to increase the stock during the sunmier holi- 
days, so as to be prepared for a regular course 
of evening lectures next session. 

*' The cabinet for museum specimens used 
for the work in descriptive mineralogy is al- 
most full, so that provision must be made for 
growth in this direction. It is very desirable 
that cabinets should be provided for collec- 
tions of minerals arranged according to the 
metal constituent, e.g., gold, silver, lead, cop- 
per, nickel and iron ores. These would be 
very convenient for the lectures in chemistry, 
ores, and ore deposits, and particularly useful 
for work in the prospectors' classes, which 
have now become quite an important feature 
of the school. 

' An urgent need in this department is a 
projection apparatus provided with large 



Nicol prisms so that the optical properties of 
minerals may be illustrated to all the mem- 
bets of the class at one time. In this way 
time and energy may be saved. A suitable 
instrument can be procured for about 
9250. 

^ The working plant in the assaying labors- 
t'>ry has been increased by a convenient ap- 
paratus for the electrolytic assay of copper 
ores, by means of storage batteries charged 
from the city current. 

' The balance room is inconveniently small 
for good work with our prospectors' class. 
It is very desirable that it be enlarged and 
another pulp-balance be ordered. A second 
muller, too, for grinding ore would be a great 
convenience, and would prevent crowding 
and loss of time. 

' Twenty-four new places have been ar- 
ranged in the blowpipe laboratory, so that 
now there is accommodation for 48 students, 
working 24 at a time. There is urgent need 
that some provision be made for artificial 
ventilation.' 

Qeolos:y and Petrography. 

Prof. Miller reports : ' While the more 
theoretical side of Greology is not neglected, 
prof.MiUer'sB^^ ^^ ^ recognized that the chief 
"^^"^ object sought in establisliing the 
School was the development of the latent 
mineral resources of the Province. Keeping 
this object in view, the different courses — 
elements of Geology, Petrography, etc. — ^are 
made to fit into and supplement one another, 
and to lead up to what is the highest and 
most important branch of the subject for a 
technical institution such as this one, namely, 
economic or applied geology. The attention 
of students is directed to problems the solu 
tion of which would have an important bear- 
ing on the development of the resources of 
the Province. While it is recognized that 
certain parts of the subject are best studied 
in the class-room or laboratory, it is evident 
that this instruction should be supplemented 
by as much field work as possible. During 
the fall term considerable time is devoted to 
excursions. Last autumn a number of such 
excursions were held and a trip of two days' 
duration was made by a steamboat down the 
Rideau Canal, and a part of the interesting 
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mineral township of North Burgess was ex- 
amined. The geology of the city suburbs 
presents considerable variety, which is taken 
advantage of in the class work. 

* Two of the advanced students acted aa 
assistants to the writer during his last season's 
field work in Eastern Ontario, and they, as 
well aa others, have assisted him very materi- 
ally in the examination of material and in the 
compilation of maps, in the preparation of a 
short report during the past session. A 
number iof students have also been engaged, 
under the direction of Professor De Kalb, in 
making a mill test of the corundum rock got 
out by the writer in November. It is hoped 
that other material for laboratory and mill 
tests may be secured during the coming sum- 
mer, which cannot fail to make the work of 
the School of a thoroughly practical char- 
acter. 

' That last summer's work has resulted in 
attracting attention to the mineral resources 
of the Province and to the School is evident 
from the notices of it which have appeared 
in the press, particularly in such technical 
publications as the Mining and Engineering 
Journal, New York, and the London, Eng., 
Mining Journal. Private communications 
have also been received at the School con- 
cerning the subject from persons interested 
in the mineral industry and living in the 
United States, England and Germany. 

'One of the most interesting classes in 
geology during the last and other sessions was 
that of the prospectors, which is held annually 
during January and February. If the School 
has one distinguishing feature in connection 
with its work, it is in the opportunities it 
offers to men to come here and take a short 
course at the time of year most convenient 
for them. 

'At present and for years to come there will 
be work in this country for mining pioneers. 
By far the greater part of the Province, and 
the part about which so little is yet known, 
offers opportunities for the prospector and 
explorer. Hence I consider the short courses 
which the School offers the most important 
for the country in its present stage of develop- 
ment, and moreover the work of the School 
along these lines may be said to be almost 
unique. 



*The equipment of the Petrographical 
laboratory, which was begun two or three 

Equipment ^^^^ *^^' ^** ^^° ^^^ P"^^^ 

igmred in completed. The equipment should 
be completed by the beginning of 
next session, as considerable time was lost 
and labor exended during last session owing 
to the means by which work had to be done. 
The Geological lecture room should be pro- 
vided with a suitable lantern table and 
drawers for lantern slides. A few extra 
cases are required for material which is being 
constantly added to the collection. The 
School should be provided with a short focus 
camera for use in the preparation of lantern 
slides and in indoor photography generally. 
Great use can be made of lantern views in 
the lectures in all the departments. 

The Minlns: Laboratory 

Professor DeKalb reports : ' The plant 

and equipment of the Milling Laboratory 

have been considerably augmented 

Kaib'B during the past winter by gift and 

report. tvt ^ i 

purchase. We are now able to 
make practical concentration tests upon a 
large range of products, such as copper, lead, 
iron and other ores. The gold extraction 
department of the mill has also been im- 
proved by the completion of the cyanide 
plant. 

* The additions to the laboratory have been 
the following : 1 inlet discharge hydraulic 
classifier ; 1 vertical line hydraulic separator ; 
1 3-compartment Hartz jig ; 1 buddle ; 1 
Wetherill magnetic concentrator ; 1 centrifu- 
gal pump ; 1 Sturtevant blower ; 1 dust 
tower ; 1 constant-level water-pressure ap- 
paratus ; 1 gyratory screen shaker ; 1 auto- 
matic sampler ; 1 jig pan ; 1 set of 20 brass- 
wire riddles. Also a considerable number of 
tools, such as saws, hammers, augers, 
wrenches, calipers, etc., have been added, 
enabling many necessary repairs and altera- 
tions to be quickly made, without calling on 
mechanics outside. We are still laigely 
hampered for want of proper tools, however, 
such M vices, pipe cutters and threaders, and 
carpenter's tools. 

* In addition to the above there have been 
promised as gifts to the School one pneuma- 
tic jig and one' gyratory vanner, which will 
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soon be installed ; also a water motor of the 
Cazin type. 

* While our facilities have been appreciably 
impi-oved during the past year, many new 

appliances are sorely needed. The 

Plant and « • < # i.* 1 ^^^^ 

equipmcut object of practical ore-miUmg m- 
struc ion being to acquaint students 
with the operation of all the types of crush- 
ing, concentrating, and other accessory ap- 
pliances accepted in the mining world, we 
must perforce regard our equipment as being 
incomplete until all these types are repre- 
sented in our mill. 

* We are at present deficient in the crush- 
ing department of our plant. I would re- 
commend the purchase of improved rolls, 
with part^ easily replaceable, having inde- 
pendent belts for each roil, as a substitute for 
the old machine. I would also suggest that, 
as soon as convenient, the following addi- 
tional crushers be secured : 1 gyratory rock 
breaker ; 1 Sturtevant or cyclone mill ; 1 
ball mill ; 1 sectorator. 

' The concentrating plant is deficient in the 
following particulars : 1 3-compartment Spitz- 
kasten ; 1 accelerated jig ; 1 side-bump per- 
cussion table ; 1 end-bump percussion table ; 
1 round buddle ; 1 end-bump screen with re- 
placeable screens ; 1 trommel. 

' The existing power plant, which is even 
now inadequate, would have to be supplanted 
by new boilers and engine. It would be de- 
sirable to add boiler and engine rooms to the 
present structure, and install a 60 h. p. engine 
and two boilers. In order to afford oppor- 
tunity for comparative boiler- testing practice 
on the part of students, it would be well to 
secure two different types of boilers, the com- 
mon horizontal flue and the water tube. 
Plans for all these conditions are now being 
prepared, in order that estimates may be 
obtained. 

Other Wants of the School 

Mr. Mason reports that the drafting room 
has been, during the past session, filled to its 
utmost capacity. What is to be 
done with the larger number which 
may be expected next session is the problem. 
These reports indicate an amount of activity 
which accounts in part for the over-expendi- 
ture noted by the treasurer in his report. 
5 M. — III. 
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Professor Miller does not overstate the 
importance of the prospectors' class. The 
fact that it yearly includes men of such good 
attainments, many of them actually engaged 
in mining and prospecting, is a sufficient 
guarantee of its importance to the country. 
But the duplication of the classes causes the 
instructors to be very much overworked. It 
is therefore to be regretted that the Govern- 
ment has not placed at our disposal the full 
sum asked for to provide assistants to relieve 
this pressure. The department of mineralogy 
and assaying should be the first to be strength- 
ened in this way. 

In conclusion, it is necessary to point out 
that every comer of the Carruthers Science 
Hall is now occupied, and that there is some 
need of room for expansion. The time is 
approaching when no further advance in 
numbers of students or in equipment can be 
made without a third building. 

I have the honor to be your obedient ser- 
vant, W. L. Goodwin, Director. 

School of Practical Science. 

In the report for 1896 a full description of 
the assay, blowpipe and chemical laboratories, 
Eaui t ^^^ milling plant and the collections 

of the of minerals, rocks and fossils was 
School. ' 

given, to which those who may be 
interested are referred. During the season 
of 1897-8 a reverberatory roasting furnace 
and a large muffle and crucible furnace were 
erected. The cyanide and ahlorination plant 
have also been completed and operated. The 
equipment of the school for handling Canadian 
ores in quantities of one or two tons is thus 
approaching completion. 

It must not be forgotten that the academic 
training of a mining engineer does not lie 
The course wholly within the fields of minera- 
of training, j^gy ^^^ geology, metallurgy and 

mining. He requires in engineering subjects 
proper very much the same training as the 
civil and mechanical engineer. The course 
in mining engineering in the School of Prac- 
tical Science owes its strength very largely 
to the complete equipment of the school in 
civil and mechanical engineering, of which 
the portions necessary for the mining engineer 
are included in the mining course. 
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The number of studente in all courses in 
attendance during the session 1897-8 was 

Attradanoe ^^^t ^^ whom 69 received instruc- 
of studento. |.Jqjj ^^ ^^^ regular classes in min- 

leralogy and geology, mining and metallurgy, 
:37 of these being i^gular students in the 
department of mining engineering. A special 
class was formed for prospectors which was 
attended by 15 students. 

The school was authorized by the ^ui^^'&u 
of Mines to carry on a certain amount of 
work during the summer and autumn of 
1897. This work was assigned to Mr. J. W. 
Bain, Fellow in Mining Engineering, and 
the following is a copy of the report made by 
him to the Council of the School : 

Mr. Bain's Report to Council. 

* At the close of the session of 1896-7, in 
May, I had the honor of being appointed by 
you to take charge of the work in 
work oaiTied the experimental treatment of ores. 
The following is a report upon the 
manner in which your instructions were 
carried out. 

' The work done was of four kinds, viz. : 

1. The treatment of large parcels of ore. 

2. Work in the museum of the school. 

^. Work for the Department of Crown Lands 

A, Original work. 

** Of these the first was by far the most im- 
portant, and claimed the largest part of the 
time. In order that the supply of ores 
should be ample, steps were taken to make 
known to persons interested in mining afEaira 

Treatment ^^^^ *'^® school was prepared to 

of ores. treat gold ores in parcels of one and 

two tons. Advertisements to this effect 

•were inserted for considerable periods in the 

Globe, Mail and Empire, and World of 

Toronto, the Sudbury Journal, the Port 

Arthur Herald, the Wabigoon Star and the 

Rat Portage News, whilst a circular setting 

forth the advantages of the mill test for gold 

ores, and another in reference to the cyanide 

process, were distributed as widely as possible. 

As a result six lots were received for the 

stamp mill, and the concentrates from one of 

these were treated by cyanidation. 

* The first was a parcel of 2,026 lb. from 
eastern Ontario, which contained a small 
Amount of free gold and some valuable con- 



centrates ; the second, 2,000 lb. from 
western Ontario, was found to be too poor 
to mill ; the third, 2.000 lb. fiom eastern 
Ontario, was poor in free gold, but rich in 
concentrates ; the fourth, 760 lb. from 
western Ontario, yielded a small amount 
of free gold, and some concentrates ; from 
the fifth, 1,140 lb. from western Ontario, 
there was obtained a handsome amount of 
free gold and a quantity of rich concentrates ; 
from the sixth, 1,200 lb. from western 
Ontario, the returns were much the same as 
from the fifth. No names or figures are 
given in this statement, on account of the 
understanding with the shippers that the 
results of the tests should be kept private. 

* The value of these mill runs to persons 
who are anxious to obtain reliable data as to 
the value of a deposit can hardly be over- 
estimated. The error in selecting a ton or 
more as a representative sample will be very 
much less than that incurred when only 10 
lb. is to be taken for the same purpose, and 
the partial elimination of the error in sample 
is a desideratum of no small importance. 
The difference between the results given by a 
mill run and those obtained from the assay 
of small samples is strikingly illustrated if 
the ore to be treated carry any considerable 
quantity of free gold; In such a case the 
results of the assays will vary among them- 
selves, and it is not easy to arrive at the 
value of the lot, but when the ore is milled 
this difilculty is obviated almost entirely and 
a close approximation to the truth is obtained. 
During the test, valuable data in regard to the 
economic working of the ore are acquired. 
The amount of free gold which is arrested 
by the amalgamated plates is an important 
factor in the treatment of most auriferous 
ores, and it is hard to devise apparatus on 
laboratory scale which will yield results 
strictly comparable with those obtained in 
the stamp mill. The concentrates, possess- 
ing a considerable degree of purity, are 
carefully collected, dried and their value 
ascertained ; if it is desired, the percentage 
of extraction by chlorination-or cyanidation 
can be determined. Again, assays of the 
tailings often give valuable information, 
pointing, for example, to the prejudicial 
results attending the use of too fine or too 



Part III 



School of Practical Science 



365 



coaise a Bcreen. Illustrations of the points 
just stated could readily be given from the 
results of the summer's work, and these 
demonstrate most emphatically the value of 
the tests. 

'Closely related to the mill run is the test- 
ing of an ore, which, for some reason, is not 
desirable to stamp. This is carried out by 
crushing the material with a rock breaker 
and selecting carefully a set of samples which 
are assayed. Three such tests were made. 

*To sum up : Of the eight parcels received, 
five were treated in the stamp mill, three 
were tested by sampling, and some concen- 
trates wore subjected to the cyanide process. 

' Work in the Museum was done during the 
first pait of the summer, and consisted in 
Work in ^^® arrangment and labelling of the 
the Museum ^^^ j^jj^ 8ome of the rocks and 

fossils. The collection of gold ores is of fair 
size, and specimens from nearly all the On- 
tario mines are on view. The same may be 
said of the iron ores. 



' During July 1 received instructions to 
proceed to the Hamilton blast furnace and 
Yfof^ take samples of iron ores mined 

BuiSu ^ Ontario, under section 1 of the 
of M inea regulations to govern payments out 
of the Iron Mining Fund. Assays were made 
and the results reported. In September I 
was sent to Coboconk to report on some 
properties in the district. Three days were 
spent in examining different locations and in 
giving information. A complete set of samples 
were taken and assayed on my return. From 
the results a report was prepared and sent in. 
In September two half days were spent in 
setting up and taking down the exhibit of 
minerals belonging to the Bureau of Mines. 
There was but little time for original work, 
and what was done was carried out with a 
view to the advancement of the metallurgy 
of gold. J. Watson Bain.* 

Mr. Bain is at present conducting: summer 
schools in mineralogy in the Port Arthur, 
Rat Portage and Seine River mining districts. 
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